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Preface 


As  the  National  Institute  of 
Diabetes  and  Digestive  and  Kidney 
Diseases  (NIDDK)  begins  to 
celebrate  its  40th  Anniversary,  we 
are  pleased  to  present  this  Seventh 
Report  of  the  Director.  The 
Institute  is  responsible  for 
research  on  a wide  spectrum  of 
diseases  affecting  virtually  every 
family  in  the  nation.  These 
diseases  are  among  the  most 
common,  chronic,  disabling  and 
mostly  facing  us;  they  afflict 
millions  of  Americans  of  all  ages, 
backgrounds  and  economic 
circumstances  and  constitute  a 
tremendous  drain  in  terms  of 
human  suffering  and  economic 
costs. 


This  Seventh  Report  describes 
the  numerous  and  impressive 
research  advances  of  the  last  two 
years,  the  opportunities  they 
opened  up  for  further  research  and 
the  plans  developed  to  meet  future 
needs.  It  is  our  hope  that  the 
research  advances  chronicled  here 
will  contribute  to  the 
achievement  of  our  common 
goal — to  create  the  knowledge 
which  will  make  possible  better 
diagnosis,  treatment  and 
prevention  of  the  diseases  for 
which  our  Institute  bears 
responsibility. 


National  Institute  of 
Diabetes  & Digestive  & 
Kidney  Diseases 


This  report  would  not  be  com- 
plete without  a warm  acknowl- 
edgement of  the  tireless  work, 
dedication  and  skills  of  the 
scientists  who  conducted  these 
studies,  and  the  many  interested 
citizens  and  their  representatives 
who  made  this  work  possible. 


Phillip  Gorden,  M.D. 

Director 
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iVational  Institute  of  Diabetes  and  Digestive  and  Kidney  Diseases 


Introduction 

Since  its  establishment  as  a separate  Institute  at  NIH 
tour  decades  ago,  the  National  Institute  of  Diabetes  and 
Digestive  and  Kidney  Diseases  (NIDDK)  has  steadily 
expanded  its  research  efforts  in  the  prevention, 
diagnosis,  and  better  medical  management  of  a wide 
range  of  mostly  chronic  disorders.  Several  of  these 
diseases  are  among  the  leading  causes  of  disability  and 
death  in  the  Nation;  all  affect  seriously  the  quality  of 
life  of  those  suffering  from  them.  Their  collective 
economic  burden  exceeds  SIOO  billion  annually;  the 
cost  of  these  diseases  in  terms  of  human  suffering 
cannot  be  measured. 

riie  outlook  for  achances  in  the  treatment  and 
|)re\ention  of  these  diseases  depends  on  basic  and 
clinical  imestigalions  into  the  nature  of  their  inter- 
hMXMice  with  the  normal  functioning  of  the  body's  many 
comple.x  systems.  These  diseases  include  diabetes  and 
endocrine  and  metabolic  disorders,  including  cystic 
fihi'osis,  tligestixe  diseases  and  nutritional  disorders, 
and  kidney  and  urinary  tract  diseases  and  blood 
disorders.  Basic  research  is  conducted  and  supported 
in  areas  such  as  endocrinologt',  genetics,  metabolism, 
hiochemistr\-,  ph\’siolog\’,  molecular  biologx',  pathologx', 
and  pharmacology. 

MDDK  supports  basic  and  clinical  research  through 
in\  estigator-initiated  grants,  program  project  and  center 
grants,  and  career  development  and  training  awards. 
It  also  supports  research  and  dex  elopment  projects  and 
large-scale  clinical  trials  through  grants,  contracts,  and 
cooperathe  agreements.  The  Institute’s  Division  of 
Intramural  Research  conducts  basic  studies  in  endo- 
crinology: genetics;  chemistry;  biochemistry;  metabo- 
lism: physical,  chemical,  and  molecular  biology; 
chemical  physics;  pharmacologt';  and  pathology.  Its 
scientists  also  conduct  clinical  research  on  diabetes, 
other  metabolic  diseases,  cystic  fibrosis,  endocrine 
disorders,  digestix  e diseases,  kidney  diseases,  and  blood 
disorders. 

To  carry  out  its  mission,  \IDDK  supports  research 
and  training  projects  in  more  than  400  non-Federal 
institutions.  Intramural  basic  and  clinical  research  is 
also  conducted  on  and  near  the  NIH  reserx'ation  in 
Bethesda,  Maryland,  and  at  field  stations  in  and  near 
Phoenix,  Arizona. 

Research  Focus — ^Trans-NIDDK 
Programs 

Overview 

Trans-NIDDK  programs  are  those  activities  com- 
mon to  sex'eral  Divisions  and  Branches  and  requiring 


Basic  laboratory  studies  undergird  all  biomedical  research. 

NIDDK-xxdde  participation.  Many  considerations  hax  e 
conx  erged  to  make  this  next'  focus  of  actixity  necessary, 
including  the  interrelated  nature  of  NIDDK  programs, 
the  interdisciplinary  nature  of  much  of  the  Institute’s 
research,  the  significant  role  of  minoritx'  health  issues 
in  NIDDK  programs,  the  strengthening  of  tlie  Institute's 
actix'ities  in  epidemiologx'  research  and  in  analysis  and 
planning  related  to  national  population  surxeys,  the 
dex'elopment  of  nexv  multidisciplinary  NIH  inter- 
Institute  programs  such  as  .AIDS  research  and  the  maj> 
ping  of  the  human  genome,  and  the  nexv  forms  and 
directions  of  NIDDK  collaboration  with  industrial 
research  and  dex’elopment  teams. 

Program  Development  Highlights 

Interdisciplinary  Research 

Interrelated  subject  areas  are  best  illustrated  by 
Institute  actix’ities  related  to  diabetic  kidney  disease  and 
obesity. 

Kidney  Disease  of  Diabetes  Mellitus.  Kidnex 

disease  of  diabetes  mellitus  is  a dexastating  complication 
of  diabetes  for  xvhich  no  effectixe  treatments  or 
prex’entixe  measures  exist.  To  attack  this  problem,  the* 
Institute  has  embarked  upon  a major  multifac('ted 
initiatixe,  mobilizing  intramural  and  extramural  ex|)cr- 
tise  to  conduct  basic  and  clinical  research  studies.  \ 
study  has  already  been  launched  of  tb('  epidemiologx 
and  natural  history  of  kidney  disease  of  diabetes 
mellitus  in  the  Pima  Indians  in  .Arizona.  \\  bo  haxe  the 
xvorld’s  highest  frec|uency  of  noninsulin-de|)endent 
diabetes.  Additionally,  ongoing  exaluation  of  patients 
in  the  Diabetes  Control  and  Complications  I rial  w ill 
help  determine  the  relationship  between  degree  ot 


blood  sugar  control  and  development  of  early  kidney 
complications  in  insulin-dependent  diabetes. 

Obesity.  In  recognition  of  the  high  prevalence  and 
die  physical  and  mental  health  consequences  of  obesity 
NIDDK  is  considering  a major  prevention  initiative  that 
will  build  on  the  research  to  date. 


NIDDK  intramural  research  has  traditionally  emphasized  basic 
research. 

Minority  Health  Issues 

Many  of  the  diseases  and  conditions  for  which  the 
Institute  is  responsible  affect  minority  groups  dispro- 
portionately. The  following  programs  focus  on  minority 
health  issues. 

Patterns  of  Disease  and  Disease  Prevention. 

An  effort  is  under  way  to  stimulate  biomedical  and 
epidemiologic  research  to  determine  why  minority 
populations  in  the  United  States,  particularly  those  of 
Hispanic,  black.  Native  American,  and  Asian/Pacific 
Islandei’  heritage,  suffer  disproportionately  from 
sjjecific  diseases  and  to  work  toward  correcting  these 
disjiarities. 

IVaining  and  Targeted  Support.  Programs  of 
research  training  and  targeted  support  are  designed 
to  enhance  research  capabilities  in  minority  scientists 
and  institutions. 

Epidemiology  Program 

Epidemiologic  research  is  being  pursued  and 
strengthened  in  an  effort  to  increase  the  store  of 
knowledge  about  the  diseases  within  the  purview  of 
the  Institute. 

Researeh  Coordination  and  New  Initiatives. 

An  NIDDK/National  Institute  of  Arthritis  and  Musculo- 
skeletal and  Skin  Diseases  (NIAMS)  Epidemiology 
Coordinating  Committee  serves  to  stimulate  staff 
research  and  coordinate  Institute  and  interagency 
efforts,  emphasizing  cooperative  programs  with  the 
National  Center  for  Health  Statistics  (NCHS). 


NCHS  Population  Surveys.  The  National  Health 
and  Nutrition  Examination  Survey  (NHANES)  involves 
interviews,  physical  examinations,  and  diagnostic  and 
biochemical  testing  of  a representative  sample  of 
Americans.  The  National  Health  Interview  Survey  is  the 
principal  source  of  information  on  the  health  of  the 
civilian  noninstitutionalized  population  of  the  United 
States.  Data  are  collected  through  a personal  household 
interview.  These  surveys  will  provide  an  opportunity 
to  investigate,  in  an  unbiased  sample  of  the  U.S. 
population,  certain  aspects  of  NIDDK-studied  diseases, 
including  prevalence  and  etiology.  The  Institute 
provides  financial  and  technical  support  to  NCHS  for 
this  purpose. 

NIH  Inter-Institute  Programs 

Multidisciplinary  NIH  inter-institute  programs  are 
best  illustrated  by  NIDDK  activities  related  to  AIDS 
research  and  to  the  mapping  of  the  human  genome. 

AIDS  and  Human  Immunodeficiency  Virus 
Research.  Intramurally  and  extramurally,  NIDDK  is 
contributing  to  the  national  effort  against  AIDS.  Many 
of  the  disease  and  emphasis  areas  within  the  mission 
of  the  Institute  are  directly  relevant  to  AIDS,  including 
gastroenterology  and  nutrition,  endocrinology,  chronic 
and  end-stage  renal  disease,  urology,  and  hematology. 


Basic  research  may 
imolve  experimental 
animals. 


The  Human  Genome.  Past  Institute  accomplish- 
ments encompass  mapping  and  sequencing  insights 
into  gene  regulation  and  expression  and  progress 
toward  gene  therapy.  NIDDK  research  has  led  to  the 
sequencing  and  cloning  of  many  important  genes, 
including  those  that  code  for  insulin,  erythropoietin, 
human  growth  hormone,  and  many  hormone  recep- 
tors, as  well  as  genes  affected  by  metabolic  diseases 
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sucli  its  l.(*scli-\vhan  synclromt^,  P'abry’s  disease^  and 
l.i\  Sachs  disease?.  In  addition,  NIDDK  scientists  have 
^re.itU  narrowed  tli(?  s(?arcli  lor  genes  that  are  critical 
to  insulin-dependent  diahetes,  cystic  fihrosis,  polycystic 
kiiliu'N  disease,  and  oth(?r  diseases  that  have  a major 
impact  on  public  h(?alth. 

Hioti'chnolo^y 

Industrial  groups  olten  contribute  to  facilitating 
research  and  clinical  trials.  I'he  NIH  makes  available 
research  information  and  advances  under  several 
technology  ti'ansf(!r  programs,  including  patent  devel- 
opment acti\  iti(!s  that  benefit  industry  and  the  public. 
In  addition  to  th(?se,  the  Institute  joins  with  industrial 
HiKi.l)  teams  in  the  following  cooperative  biotechnology 
\ entui’es. 

Milk  I’rotein  (iene  Expression.  Many  proteins 
us('fl  as  |)harmac(!uticals  such  as  tissue  plasminogen 
.ictixator  and  clotting  factors  Vdll  and  IX  must  be 
isolat(?d  fi'om  natural  sources  or  produced  in  tissue 
culturt'  and  are  only  available  in  limited  quantities. 
MDDK  intramural  researchers  collaborated  with 
industrial  rcisearchers  to  develop  a genetic  engineering 
(‘.ransg(?ni(?)  lechniciue  that  has  great  potential  for  the 
larg(!-s(?al(?  pi’oduction  of  such  drugs  in  the  milk  of 
animals.  A gene  promoter  specific  for  the  mammary 
gland  is  fused  to  human  DNA  encoding  the  desired 
|)rot(?in.  rhe  product  is  injected  into  fertilized  eggs  still 
at  the  one-cell  stage,  some  of  which  will  develop  into 
mature  animals  producing  the  desired  protein  in  their 
milk.  Such  an  animal  passes  this  ability  on  to  its 
offspring  and  is  not  hurt  in  any  way  by  the  harvesting 
of  the  protein. 

Erythropoietin  Cloning  and  Production  for 
the  IVeatment  of  Anemia.  In  chronic  renal  disease, 
the  kidney  cannot  make  enough  of  the  hormone 
erythropoietin  to  keep  up  the  body’s  supply  of  red 
blood  cells,  and  anemia  results.  The  gene  responsible 
for  regulating  erythropoietin  biosynthesis  has  been 
identified,  cloned,  and  inserted  into  cultured  cells, 
rbese  cells  subsequently  are  able  to  produce  the 
natural  hormone  in  sufficient  amounts  for  large-scale 
distribution  of  erythropoietin  for  clinical  use. 
TVeatment  of  chronic  renal  disease  patients  with 
erythropoietin  eliminates  the  need  for  blood  trans- 
fusions and  v astly  impiwes  the  quality  of  life  of  these 
patients.  This  cooperative  effort  between  the  Institute 
and  biotechnology  firms  has  led  to  a major  medical 
achiev'ement.  Now  that  erythropoietin  is  available  in 
adequate  quantities,  it  is  being  tested  in  other 
conditions;  experimental  data  from  animal  studies  show 
that  erythropoietin  may  cause  an  increase  in  the 
production  of  the  fetal  type  of  hemoglobin.  Preliminary 
tests  are  under  way  in  sickle  cell  patients  who  are 


already  receiving  the  drug  hydroxyurea  to  see  if 
erythropoietin  causes  an  additive  effect. 

Research  Focus — Diabetes, 
Endocrinology,  and  Metabolic 
Diseases 

Overview 

The  Division  of  Diabetes,  Endocrinology,  and 
Metabolic  Diseases  (DDEM)  supports  extramural 
research  related  to  diabetes  and  its  complications, 
endocrinology  and  a variety  of  endocrine  disorders, 
and  metabolism  and  metabolic  diseases,  including  cystic 
fibrosis. 

Highlights  of  Research  Advances 

The  following  section  briefly  highlights  a few  of  the 
areas  in  which  DDEM  has  reported  recent  progress 
in  its  research  programs. 

Exploring  the  Cause  of  Insulin-Dependent 
Diabetes  Mellitus 

Insulin-dependent  diabetes  mellitus  (IDDM)  is  now 
recognized  as  being  an  autoimmune  disease.  Advances 
hav^e  been  made  in  human  studies  looking  for  key 
immune  mechanisms  underlying  the  onset  of  IDDM. 
Researchers  supported  by  NIDDK  had  previously 
shown  that  patients  with  IDDM  have  antibodies  to  a 
protein  molecule  found  only  on  the  insulin-secreting 
beta  cell  of  the  pancreas.  Their  hypothesis  is  that  this 
protein  is  the  primary  target  against  which  the  body 
mistakenly  makes  antibodies  that  trigger  the  destruc- 
tion of  beta  cells.  These  researchers  reported  evidence 
supporting  this  hypothesis  from  a study  of  newly 
diagnosed  patients  with  IDDM.  These  patients  had  been 
followed  for  several  years  previously  as  "at-risk"  siblings 
of  a twin  or  triplet  with  IDDM.  Antibodies  to  ibc? 
protein  were  detected  in  serum  samples  that  prec{!cl(?d 
the  clinical  onset  of  IDDM  by  sev^eral  years.  If  a i'(?liable 
marker  can  be  shown  to  forecast  the  onset  of  IDDM, 
then  it  may  be  possible  to  arrest  the  loss  of  beta  c{?lls 
and  prevent  the  onset  of  IDDM. 

Cell  Receptors  for  Insulin:  Slrueliire  and 
Function 

Sequencing  of  the  gene  for  the  human  insulin 
receptor  has  led  to  significant  understanding  of  how 
the  receptor  functions.  An  alpha  subunit  of  Ibe  |)rotein 
binds  the  insulin  at  the  cell  surface,  which  Iransmils 
a message  to  a beta  subunit  crossing  ibe  c(>ll  membi  ane 
and  possessing  an  enzymatic  (kinas(?)  funclion  in  Ibe 
cytoplasm.  Evidence  from  tlmic  (?xtramuial  and 
intramural  NIDDK-supporl(?d  laboratories  lias  now 
demonstrated  the  essential  roU?  of  Ibe  kinase  in  ibe 
implementation  of  insulin’s  nuissage  lo  (be  cell  Hv 
modification  of  the  gene,  it  was  shown  dial  binding 
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of  insulin  is  not  enough  to  ensure  that  the  receptor 
will  allow  insulin  to  act.  Defects  have  been  dem- 
onstrated in  rare  human  types  of  diabetes  that  involve 
the  translation  of  the  gene’s  instructions  for  the 
receptor,  its  insertion  in  the  ceU  membrane,  or  its  actual 
structure.  These  defects  manifest  as  extreme  resistance 
to  insulin. 


Unfortunately,  "insulin-dependent  diabetes"  means  just  that.  . . 
every  day.  Hopefully,  NIDDK's  research  effort  will  change  this  in 
the  future. 

Inhibin:  A New  Hormone  of  Fundamental 
Importance 

Inhibin  is  a newly  isolated  gonadal  hormone  that 
selectively  inhibits  the  secretion  of  tlae  pituitary’s  follicle 
stimulating  hormone  (FSH);  FSH  regulates  reproductive 
function  in  the  ovaries  and  testes.  Inhibin  is  composed 
of  an  alpha  and  a beta  chain  of  amino  acids.  Its 
inhibitory  effect  on  FSH  is  opposed  by  a hypothalamic 
hormone,  FSH-releasing  protein  (FRP),  which  is  similar 
in  structure  (made  up  of  two  inhibin  beta  chains)  and 
stimulates  FSH  secretion.  Inhibin  and  FRP  are  now 
being  shown  to  have  a regulatory  role  in  other 
important  systems,  including  growth  hormone  and 
ACTH  secretion.  These  peptides  appear  to  regulate 
blood  cell  differentiation.  The  inhibin  alpha-beta  dimer 
and  the  FRP  (or  "activin”)  beta-beta  dimer  are 
structurally  related  peptide  dimers  with  opposing 
effects.  Formation  of  such  dimers  is  a novel  mechanism 
for  generation  of  hormone  structural  div'ersity  through 
subunit  combinations. 

Development  of  Obesity:  Low  Metabolic  Rate 
Is  a Risk  Factor 

Intramural  NIDDK  research  among  southwestern 
American  Indians  (the  Pima  Indians)  has  established 
that  resting  metabolic  rate  is  a familial  trait.  This  finding 
extended  the  evidence  of  a genetic  role  in  obesity 
observed  in  extramural  studies  among  adopted  com- 
pared with  biological  children  of  the  parents  and 


among  twins  compared  with  others  in  the  same  family. 
Using  a metabolic  chamber  equipped  as  living  space, 
the  intramural  team  has  now  measured  24-hour  energy 
expenditure  over  a 2-year  followup  period  and  has 
found  that  those  with  the  lowest  resting  metabolic  rates 
gained  the  most  weight.  In  fact,  the  resting  metabolic 
rate  was  found  to  predict  the  gain  in  body  weight  over 
a 4-year  followup  period.  Thus,  a low  rate  of  energy 
expenditure  may  contribute  to  tbe  occurrence  of 
obesity  in  families  because  a lower  energy  requirement 
makes  it  that  much  easier  to  overeat.  This  may  explain 
how  obesity  can  occur  even  if  the  total  food  intake  is 
no  greater  or  even  less  than  that  seen  in  those 
remaining  at  normal  weights. 

Adipsin:  Fat  Cell  Enzyme  in  Rlood  May 
Regulate  Lipid  Metabolism  in  Obesity  and 
Differentiate  Metabolic  Abnormalities  From 
Obesity  Due  to  Overeating 

Recently,  new  and  potentially  important  gene 
products  of  the  adipose  cell  have  been  identified.  One 
sucb  product  is  adipsin,  a protein  whose  amino  acid 
sequence  classifies  it  as  a protein-degrading  enzyme, 
or  protease,  with  a signaling  function. 

Adipsin  is  efficiently  secreted  by  fat  cells  and  is  found 
in  the  bloodstream  in  abundant  amounts.  It  is  a 
candidate  for  an  adipostat,  that  is,  a systemic  signaling 
molecule  involved  in  regulating  lipid  metabolism  and/or 
energy  balance.  Experimental  evidence  shows  that 
adipsin  is  sev^erely  reduced  in  several  forms  of  obesity, 
both  acquired  and  genetic,  but  not  in  obesity  due  to 
overeating.  Adipsin  is  the  first  fat  cell-derwed  protein 
discov^ered  that  is  responsive  to  nutritional  and 
hormonal  stimuli  and  is  therefore  a critical  signaling 
molecule  that  regulates  fat  cell  metabolism.  Measure- 
ment of  the  expression  rate  of  the  gene  coding  for 
adipsin  may  allow  genetic-  or  metabolic-based  obesities 
to  be  distinguished  from  those  caused  by  pure 
ov^ereating. 

Enzyme  Replacement  Tberapy  for  Rare 
Inberited  Metabolic  Disorders 

A chemically  altered  enzyme  has  been  used  to  treat 
a severe  inherited  form  of  immune  deficiency.  This  may 
be  a prototype  for  dev'elopment  of  similarly  altered 
enzymes  for  the  therapy  of  other  inborn  errors  of  me- 
tabolism. Severe  combined  immunodeficiency  disease 
is  caused  by  an  inborn  absence  of  the  enzyme 
adenosine  deaminase  (ADA).  Children  afflicted  with  the 
disease  have  little  or  no  immunity  to  infection.  Because 
repeated  infections  could  prov'e  fatal,  treatment  is 
required  to  restore  the  immune  system.  Researchers 
from  a biotechnology  company  developed  a method  for 
the  preparation  of  polyethylene  glycol  (PEG)-modified 
enzymes,  including  PEG-modified  bovine  ADA  (PEG- 
ADA).  Early  tests  in  animals  showed  that  PEG-ADA  was 
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not  t()\ic  .md  was  v(M'v  slal)le  in  blood  plasma.  PEG 
modilicalion  greatly  lengthened  the  effective  lifespan 
ol  \l ) \ in  blood.  A clinical  study  with  PEG-ADA  to  treat 
human  ADA  d(dici(Micy  was  then  undertaken.  In  two 
|)atients,  treatment  lanersed  the  biochemical  signs  of 
\l)  \ deficiency  and  after  4 to  (I  months  increased  the 
number  and  functioning  of  their  lymphocytes.  The  two 
ti'cated  children  had  impi'oved  resistance  to  infection 
and  gained  w(*ight. 

G\slic-  I’ibrosis:  The  Search  for  the  Defective 
(Jeiir: 

the  pattern  of  inheritance  in  cystic  fibrosis  is 
r('eessi\'e:  a ('hild  must  inherit  a defective  gene  from 
both  |)ar(Mils  to  he  affected.  One  in  twenty  Caucasians 
earri(‘s  tlu?  defective  gene,  and  1 in  every  1,600 
Caucasian  children  is  horn  with  the  disease.  During 
i;)<sr>,  through  the  research  of  iiwestigators  in  three 
eountricrs,  stn  tM'al  gene-linkage  markers  narrowed  the 
location  of  the  GF  gene  to  the  middle  third  of  the  long 
ai'm  of  chromosome  7,  in  a region  of  about  1 million 
D\.\  has(^  pairs.  These  new  markers  for  the  CE  gene 
allowed  detection  of  the  gene  in  DNA  samples  from 
nuMiihers  of  families  where  there  was  a knowm  case 
of  (4'.  The  finding  of  markers  closely  linked  to  the  CF 
geiK'  brought  closer  the  actual  isolation  of  the  gene 
itself.  In  1987,  a genomic  sequence  close  to  the  CF  locus 
was  r('|)orted  to  have  been  selectively  cloned  and 
characterized. 

In  CiF,  the  body  produces  a thick,  sticky  mucus  that 
clogs  the  lungs  and  digestive  system,  interfering  wdth 
hi’(\ithing  and  digestion.  It  is  hoped  that  isolation  of 
lh{^  defecti\e  gene  responsible  for  CF  will  elucidate  the 
underlying  biochemical  defect  responsible  for  these 
clinical  manifestations.  It  is  also  hoped  that  identifica- 
tion of  the  CF  gene  will  lead  to  methods  of  identifying 
its  asymptomatic  carriers  and,  ultimately,  a neonatal 
screening  technique  for  the  general  population. 

Program  Highlights 

Diabetes  Research  Program 

• A Consensus  Development  Conference  on  Diet  and 
Exercise  in  Noninsulin-Dependent  Diabetes  Mellitus 
was  held  December  8-10,  1986.  The  conference  panel 
emphasized  die  importance  of  weight  loss  to  therapy. 

• I’he  report  “Diabetes  in  Hispanic-Americans”  w^as 
submitted  to  Congress. 

• Diabetes  and  Hypertension  Program  staff  actively 
participated  in  the  Working  Group  on  Hypertension 
in  Diabetes  of  the  National  High  Blood  Pressure 
Education  Program  of  the  National  Heart,  Lung,  and 
Blood  Institute. 


• During  FY’s  1987-88,  more  than  6,400  diabetes-prone 
(BB)  rats  were  distributed  to  researchers. 

• The  National  Disease  Research  Interchange  (NDRI) 
is  procuring  and  distributing  human  organs  and 
tissues  for  biomedical  research.  With  a specific 
mandate  from  Congress,  the  NIH  Division  of  Research 
Resources  has  entered  into  a contract  with  NDRI  to 
continue  its  activities. 

• The  Registry  on  Pancreas  and  Islet  Cell 
Transplantation  will  serve  as  a research  tool  for  the 
world  community  to  aid  in  the  development  of 
successful  techniques  for  pancreas  and  islet  cell 
transplantation. 

• During  FY’s  1987-88,  the  National  Diabetes  Advisory 
Board  (NDAB)  finished  its  update  of  the  long-range 
plan  for  diabetes. 

• The  American  Diabetes  Association  conference  on 
Self-Blood  Glucose  Monitoring  w^as  held  November 
17-19,  1987,  and  was  cosponsored  by  NfDDK  and  two 
other  agencies.  The  panel  recommended  self-blood 
glucose  monitoring  for  patients  taking  insulin  hut 
emphasized  that  more  research  is  needed. 

Diabetes  Centers  Program 

Central  to  the  NDAB  new  long-range  plan  is  a recom- 
mendation for  Diabetes  Interdisciplinary  Research 
Centers  to  foster  collaboration  of  basic  scientists  in  the 
new  research  technologies  (molecular  biology,  immu- 
nology, etc.)  with  diabetes  researchers. 

Clinical  Trials  Program 

Six  new  clinical  centers  w'ere  added  foi’  phase  III  of 
the  Diabetes  Control  and  Complications  Ti'ial  (DCC'I ): 
all  completed  the  certification  requirements  and 
initiated  recruitment  of  \olunteers.  The  |)hase  III 
protocol  was  completed.  The  most  significant  changes 
to  the  phase  II  protocol  were  additions  of  a clearance 
test  to  assess  glomerular  filtration  rate  and  24-houi' 
urine  collections  to  enable  biochemical  assessments  of 
dietary  sodium  and  protein  intakes.  A no\el  approach 
has  been  centrally  instituted  to  facilitate  patient 
recruitment,  using  an  interactive,  computer-assisted 
telephone  answering  device  that  is  lied  to  a toll  free 
telephone  number.  This  de\  ice  scretMis  subjects  accord 
ing  to  the  major  eligibility  criteria,  th(Mi  rec-ords  the 
names,  addresses,  and  telephone  numbers  of  |)otenti.il 
eligible  volunteers  who  receix’c  additional  information 
on  DCCT  by  mail. 

National  Diabetes  Data  (>roiip 

•The  National  Diabetes  Data  Crouj)  (\l)l)(ii  has 
dev'oted  a major  effort  to  planning  for  an  extensive 


study  of  the  epidemiology  and  natural  history  of 
diabetes  and  glucose  intolerance  in  the  general 
population  of  the  United  States  during  the  1988-94 
NHANES  III  of  NCHS. 

• NDDG  has  also  participated  in  analysis  of  the  1980-83 
study  of  Hispanic  American  populations  in  the 
Hispanic  HANES  survey  of  NCHS. 

• Analysis  of  the  NHANES  II  survey,  the  only  study  of 
the  U.S.  population  in  which  oral  glucose  tolerance 
tests  were  employed,  continues  to  be  an  important 
NDDG  activity. 

DDEM/World  Health  Organization  (WHO) 
Collaborating  Center  in  Diabetes  Research 

This  new  Collaborating  Center,  the  first  in  diabetes 
in  the  United  States,  was  officially  approved  by  WHO 
and  the  Department  of  Health  and  Human  Services’ 
Assistant  Secretary  for  Health  in  1985.  Its  functions 
are  to  encourage,  solicit,  and  support  international 
research  on  diabetes. 

• The  center  anticipates  conducting  an  epidemiologic 
analysis  of  tlie  WHO  Multinational  Study  on  Vascular 
Disease  in  Diabetes,  by  contract. 

• The  center  is  participating  in  an  international  effort 
sponsored  by  WHO,  including  quantifying  mortality 
associated  with  the  disease,  developing  guidelines  for 
field  studies  of  diabetes,  preparing  a document  on 
the  worldwide  scope  and  impact  of  diabetes,  identi- 
fying and  fostering  opportunities  for  training  in 
epidemiology,  and  standardizing  methodologies  for 
the  assessment  of  diabetes  complications. 

National  Diabetes  Information  Clearinghouse 
(NDIC) 

• The  Combined  Health  Information  Database  (CHID) 
provides  information  about  educational  materials  and 
projects  in  diabetes  to  all  health  professionals. 

• The  fourth  edition  of  the  NDIC  compendium  was 
published  in  February  1987.  This  210-page  book  is 
a compilation  of  educational  programs,  materials,  and 
selected  pilot  and  feasibility  studies  in  diabetes. 

Endocrinology  Research  Program 

• In  June  1986,  a contract  was  awarded  for  the 
epidemiologic  study  of  the  risk  of  Creutzfeldt-Jakoh 
disease  in  naturally  derived  human  growth  hormone 
recipients. 

• A National  Osteoporosis  Workshop  w'as  jointly 
sponsored  with  two  other  Institutes  and  the  National 
Osteoporosis  Foundation  on  February  9-11,  1987. 

• The  Hormone  Distribution  Program  of  NIDDK  makes 
available  to  the  research  community  human  and 


animal  pituitary  hormones,  antisera  against  these 
hormones,  and  selected  other  hormonal  and  biologi- 
cal products.  Most  of  these  products  are  unavailable 
commercially.  Surveys  of  endocrinology  research 
published  in  major  endocrinology  journals  reveal  that 
hormones  supplied  through  this  program  were  used 
in  half  of  these  studies. 

• The  Steroid  Reference  Collection,  located  at  Westfield 
College,  London,  is  a research  resource  comprising 
standard  samples  of  approximately  5,000  steroids, 
most  of  which  are  not  available  commercially. 

Metabolic  Diseases  Branch 

• The  Metabolic  Diseases  Branch  (MDB)  and  the 
Division  of  Life  Sciences,  Los  Alamos  National 
Laboratory,  have  developed  a resource  for  mapping 
DNA  probes  by  hybridizing  radiolabeled  DNA  probes 
to  dot-blots  of  separated  and  purified  human 
chromosome  on  nitrocellulose  filters.  A program 
announcement  has  invited  applicants  to  submit  DNA 
probes  for  mapping. 

• The  MDB  planned,  organized,  and  coordinated  an 
“NIH  Day”  for  the  National  Organization  for  Rare 
Disorders,  Inc.,  w^hich  represents  45  to  50  different 
rare  disease  support  groups  throughout  the  United 
States. 

• The  Fourth  International  Congress  of  Inborn  Errors 
of  Metabolism  was  held  May  26-30,  1987,  in  Sendai, 
Japan.  Branch  staff  assisted  in  the  organization  and 
coordination  of  this  congress. 

• An  international  Workshop  on  Crystal  Growth  of 
Biological  Macromolecules  was  held  July  19-25,  1987, 
in  Strasbourg,  France.  The  branch  cosponsored  the 
travel  of  five  young  scientists  to  this  international 
workshop. 

Cystic  Fibrosis  Research  Program 

• The  NIDDK  and  the  Canadian  Cystic  Fibrosis 
Foundation  jointly  sponsored  ‘The  6th  Professional 
Conference:  Broken  Arrow,”  in  Ontario,  November 
12-15,  1986.  The  objective  of  tlie  meeting  was  to  bring 
together  scientists  working  in  the  forefront  of  CF 
research  and  to  discuss  their  w'ork  with  clinicians 
treating  CF  patients. 

• The  NIDDK,  NHLBI,  and  the  Cystic  Fibrosis  Founda- 
tion cosponsored  a workshop  on  the  “Clinical- 
Behavioral  Aspects  of  Cystic  Fibrosis:  Directions  for 
Future  Research.” 

• A workshop  cosponsored  by  the  Cystic  Fibrosis 
Foundation  on  “Cell  Immortalization  Approaches  for 
Cystic  Fibrosis  Research”  was  held  in  Bethesda, 
Maryland,  in  April  1987. 
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l»ro^^raiii  Development  Activities 

Program  Announcements 

• Small  (Iranis  To  Facilitate  Use  of  New  Molecular 
Hiologic  and  Genetic  Techniques  by  Researchers  in 
l)iah('tes,  Fndocrinology,  and  Metabolic  Diseases. 

• Small  Grants  on  Somatic  Cell  Transfer  of  Genes 
■Associated  With  Specific  Metabolic  and  Endocrine 
I )is(?as(!. 

• Hone?  Active  Hormones  and  Cytokines  (with  NIAMS). 

• K(;search  on  the  Etiology  and  Functional  Conse- 
(|uences  of  Nonmalignant  Endocrine  TUmors. 

• Small  Grants  for  Crystallization  of  Membrane 
h ansport  Systems  Relevant  to  Inherited  Metabolic 
Disorders. 

I’lanned  Program  Announcement  Initiatives 

• Resources  for  Mapping  of  DNA  Probes  (Interagency 
Agreement  with  Department  of  Energy). 

• Neuroendocrinology  of  Human  Stress. 

• ITaining  Protein  Crystallographers. 

• Resource  for  Structural  Studies  of  Riological  Macro- 
molecules. 

• New  Approaches  to  the  Analysis  of  Complex 
Genomes  (NIH-wide  PA). 

• Computer-Rased  Representation  and  Analysis  of 
Molecular  Biology  Data  (NIH-wide  program). 

Requests  for  Proposals  and  Requests  for 

Applications 

• Support  of  the  National  Hormone  and  Pituitary 
Program. 

• Extraction  and  Purification  of  Rat  Pituitary  Hor- 
mones, 1987. 

• Immunoaffinity  Purification  of  Human  Pituitary 
Hormones  was  issued  to  prepare  human  pituitary 
hormones  that  approach  100-percent  purity  with 
regard  to  contamination  by  other  pituitary  hormones. 

• The  Genetic  and  Metabolic  Defects  Underlying 
Cystic  Fibrosis  was  released  with  a receipt  date  of 
March  1987. 

Other  Program  Initiatives  for  FY  1988 

• Implementation  of  the  National  Long-Range  Plan  to 
Combat  Diabetes. 

• Basic  and  Clinical  Approaches  to  the  Therapy  and 
Understanding  of  Rare  Metabolic  Disorders. 

• Expansion  of  the  CF  Centers  Program. 


• Enhancement  of  Clinical  Application  of  Ad\  ances  in 
Fundamental  Endocrinology. 

• RFA’s  for  Grants  to  Study  Hypertension  in  Diabetes. 

• Enhancement  of  Research  Tixiining  in  Diabetes, 
Endocrinology,  and  Metabolism. 

• Strengthening  of  NIDDK’s  Hormone  Distribution 
Program. 

• Application  of  New  Molecular/Cell  Biologic  Tech- 
niques to  the  Study  of  Metabolic  Processes. 

• Clinical  Trials  of  New  Therapeutic  Modalities  in 
Diabetes,  Endocrinology,  and  Metabolic  Diseases. 

Research  Focus — Digestive  Diseases 
and  Nutrition 

Overview 

The  Division  of  Digestive  Diseases  and  Nutrition 
(DDDN)  has  responsibility  for  managing  research 
programs  related  to  liv'er  and  biliary  diseases,  pan- 
creatic diseases,  and  gastrointestinal  diseases,  including 
neuroendocrinology,  motility,  immunology,  dig(>stion 
in  the  gastrointestinal  tract,  nutrient  metabolism, 
obesity,  eating  disorders,  and  energy  regulation. 

The  third,  or  Special  Projects  Branch,  includes  tlu' 
Research  Training  and  Career  De\elopment  Program: 
the  Research  Centers  Program,  comprising  both 
Digestive  Diseases  Centers  and  Clinical  Nutrition 
Research  Units;  the  U.S.-Japan  Malnutrition  I’aiK'l:  the 
National  Digestive  Diseases  Information  Cleai’inghouse: 
and  the  Epidemiology  and  Digesti\e  Diseases  Data  Base 
System. 

Highlights  of  Research  Advances 

The  following  section  briefly  highlights  some  of  the 
areas  in  which  DDDN  has  reported  recent  progi  ('ss  in 
its  research  programs. 

Digestive  Diseases 

Duodenal  Ulcer:  The  Role  of  Impaired 
Ricarbonate  Secretion.  Each  y(?ai‘  in  the  I niled 
States  there  are  approximately  :i()(), ()()()  new  cases  ol 
duodenal  ulcer,  about  8.2  million  recurrences  and 
3,000  deaths  due  to  the  disease;.  In  spite  ot  the  high 
prevalence  and  inherent  economic  costs  ol  duodenal 
ulcer,  estimated  at  about  S3  billion  annualK.  the  prec  isr 
pathophysiologic  factors  r(;s|)onsihle  lor  it  aic  not  hilK 
understood.  In  animals  and  humans,  the  duodenal 
mucosa  secretes  bicarbonate'.  I.|)ilhelial  hicarhunale 
production,  along  with  the  (ncrl\ing  l.ixer  ot  mu(  us 
provides  a harrier  to  i)i’otect  the*  mueos.i  I rum  iuiui  \ 
by  lumenal  acid  and  p(!|)sin.  Bicarhonale  see  ictiun  was 
measured  in  a group  of  healthy  suhjee  is  and  ,i  group 
of  patients  with  inacti\(;  duodenal  ulcer  disease  Besulis 


indicated  that  upper  duodenal  mucosal  bicarbonate 
secretion  is  significantly  below  normal  at  rest  and  in 
response  to  lumenal  acidification  in  patients  with 
duodenal  ulcer.  Impaired  mucosal  bicarbonate  secre- 
tion by  the  duodenal  bulb  may  be  an  important  factor 
in  the  pathogenesis  and  the  frequency  of  recurrence 
of  duodenal  ulcer. 


Clinical  studies  of  antiulcer  drugs  inv'olve  periodic,  direct 
observation  of  peptic  ulcers  with  an  endoscope.  This  study 
compares  the  efficacy  of  two  different  drugs. 


Gallstones:  The  Hormonal  Basis.  In  various 
normal  or  pathologic  states,  the  contractility  of  the 
gallbladder  may  decrease.  This  decrease  in  contractility 
may  allow  small  crystals  of  cholesterol  and/or  other 
nucleating  compounds  to  remain  in  the  gallbladder  and 
form  the  nidus  for  gallstone  formation.  Although  the 
lipid  composition  of  the  bile  is  a major  determinant  in 
whether  gallstones  will  form,  it  is  not  the  sole 
determinant.  TWo  recent  investigations  suggest  that 
hormonal  influences  may  play  a major  role  in  gall- 
bladder dynamics  and  should  be  investigated  in  the 
early  stages  of  gallstone  formation.  There  may  be  an 
imbalance  that  occurs  between  gallbladder  emptying 
(stimulated  by  cholecystokinin,  or  CCK)  and  gallbladder 
filling  (significantly  increased  by  pancreatic  poly- 
peptide) in  the  gallstone-prone  conditions  of  pregnancy 
and  parenteral  hyperalimentation.  If  so,  interventional 
studies  to  bring  the  plasma  levels  to  normal  may  be 
attempted.  Pilot  studies  in  which  CCK  is  being  infused 
to  enhance  gallbladder  contractility  are  now  being 
conducted  in  some  pediatric  patients  on  total  parenteral 
nutrition. 

Nutrition 

Fat  Cell  Metabolism  and  Obesity:  Neural 
Control.  It  has  been  estimated  that  26  percent  of  U.S. 
adults,  about  34  million  persons  ages  20  to  75  years, 
are  overweight.  With  weight  change,  adipose  sites 


increase  or  decrease  in  size.  This  is  the  effect  of  the 
balance  of  lipolysis,  which  releases  fatty  acids,  and 
reesterification,  which  controls  the  storage  of  fatty 
acids  as  triglycerides  within  the  cell.  Lipolysis  is  at  least 
in  part  under  the  control  of  adrenergic  receptors, 
which  are  the  protein  molecules  recognizing  chemical 
substances  that  stimulate  the  sympathetic  nervous 
system.  The  several  types  of  adrenergic  receptors  are 
demonstrated  by  the  effects  of  different  chemical 
substances  (catecholamines)  on  the  receptors.  IWo 
specific  types,  betaj  and  alphaa  receptors,  predominate 
in  the  plasma  membranes  of  human  adipocytes.  These 
two  receptors  have  opposing  effects  on  lipolysis;  betai 
stimulates,  and  alphaj  inhibits.  Lipolytic  response  to 
the  beta-adrenergic  agonist,  isoproterenol,  suggests  that 
although  beta^  receptor  activity  is  clearly  greater  in 
abdominal  than  gluteal  tissue,  there  are  no  sex-related 
differences  at  these  sites.  Response  to  norepinephrine 
(which  activates  both  betai  and  alpha2  receptors)  is 
greater  in  the  abdominal  tissue  of  the  female  than  the 
male.  Given  the  apparently  equal  degrees  of  beta 
responsiveness  in  abdominal  tissue  of  males  and 
females,  the  data  for  norepinephrine  suggest  that  males 
have  more  abdominal  alphaj  receptor  function  than 
females.  This  difference  may  partially  explain  the 
greater  tendency  for  male  subjects  to  accumulate 
adipose  tissue  in  the  abdominal  region.  At  equal 
degrees  of  absolute  adiposity,  the  risk  of  associated 
morbidities  such  as  hypertension,  stroke,  ischemic 
heart  disease,  and  type  II  diabetes  is  greater  in 
individuals  with  predominantly  abdominal  as  opposed 
to  gluteal  fat  deposits  (high  waist:hip  circumference 
ratio). 

Fatty  Acids  Essential  for  Normal  Brain  and 
Eye  Function.  Essential  fatty  acids  include  two 
families  distinguished  by  the  position  of  the  double 
bond  closest  to  the  terminal  methyl  group  of  the  fatty 
chain.  One  family  is  designated  omega-6  fatty  acids  and 
includes  linoleic  acid  and  its  longer  derivatives  such 
as  arachidonic  acid.  The  other  family  is  known  as 
omega-3  fatty  acids  and  includes  linolenic  acid  and  its 
longer  chain  derivatives.  Omega-3  as  well  as  omega-6 
fatty  acids  are  precursors  for  the  synthesis  of 
compounds  important  in  control  of  physiological 
function  (prostaglandins,  prostacyclins,  thromboxanes, 
and  leukotrienes).  In  the  past  few  years,  increased 
attention  has  been  gh'en  to  the  question  of  the  possible 
health  benefits  of  those  omega-3  fatty  acids  that  are 
abundant  in  seafood.  Epidemiological  studies  have 
suggested  that  increased  dietary  intake  of  these 
omega-3  fatty  acids  helps  to  lower  plasma  cholesterol 
and  is  associated  with  a decreased  risk  of  cardio- 
vascular disease.  The  mechanisms  for  exerting  these 
potential  health  benefits  are  not  fully  understood. 
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\II)1)K  Clinical  Xiitrition  Research  Units  engage  in  nutrition 
research,  slimulale  progress  in  patient  care,  and  as  in  this  case, 
pi-()\  i(l('  dietary  ad\  ice  and  nutrition  information  to  patients  and 
the  puhlic. 

I)cs|)il(t  the  lack  of  a clear  demonstration  of  omega-3 
fatly  acid  deficiency  in  humans,  evidence  from  animal 
studies  and  more  recent  work  in  nonhuman  primates 
indicaltt  that  omega-3  fatty  acids  are  essential  for 
normal  dex  elopment  and  functioning  of  the  retina  and 
Itrain.  At  present,  changes  in  retinal  function  provide 
tlu'  ht'st  ex’idence  for  functional  effects  of  omega-3  fatty 
acid  deficiency  in  mammals.  One  of  these  compounds 
(docosahe.xaenoic  acid)  is  the  major  polyunsaturated 
fatly  acid  in  the  photo  receptor  membrane  of  the  retina 
and  in  cerebral  gray  matter. 

Program  Highlights 

• The  Li\er  Tissue  Procurement  and  Distribution 
System  (contract)  consists  of  a coordinating  center 
and  fixe  tissue  collection  centers,  each  of  which 
harxests  discarded  diseased  lixers  from  lixer 


Studies  of  obesity  inx  olx'e  not  only  traditional  weighing  on  scales 
but  also  measurement  of  skinfold  thickness  in  various  locations 
of  the  body  with  the  aid  of  special,  standardized  calipers. 


transplant  patients  and  makes  them  ax'ailable  to 
inx^estigators  needing  such  material  for  their 
research. 

• PA:  “Pancreatitis:  Pathogenesis,  Diagnosis,  and 
Therapy.” 

RFA’s:  “Pathogenesis  of  Intestinal  Dysfunction  in 
AIDS”;  “Core  Grants  for  Clinical  Nutrition  Research 
Units”;  "Conferences  on  Nutritional  and  Metabolic 
Factors  in  Relation  to  Aging”;  and  “Behax'ioral  Aspects 
of  Nutrition.” 

RFP:  "Human  Lwer  Cell  Culture  Facility.” 

Sources  sought  announcement:  “Gastrointestinal 
Epithelial  Cell  Cultures— Sources  Sought.” 

Conferences  and  Workshops 

• “Toxic  Oxygen  and  the  Lix^er”  xvorkshop,  September 
13-15,  1987,  Bethesda,  Maryland. 

• “Program  Emphases  and  Mechanisms  for  the  Support 
of  Training  and  Research  on  Digestix'e  Diseases” 
xvorkshop,  March  31,  1987,  Washington,  D.C. 

• “Campylobacter  Gastritis”  xx'orkshop,  July  28-31, 
1987,  Keystone,  Colorado. 

• “Gastrointestinal  TFact  II:  Adaptation  and  Groxx  th,” 
FASEB  Summer  Research  Conference,  July  5-10,  1987, 
Copper  Alountain,  Colorado. 

• “Mechanisms  of  Chronic  Infection  and  Inflamma- 
tion in  IBD”  xvorkshop,  October  7-11,  1987,  Fort 
Eauderdale,  Florida. 

• "Nutrition  Science  at  NIH:  Current  Research  and 
Mechanisms  of  Support”  xx'orkshop,  at  the  .Annual 
Meeting  of  the  American  Society  for  Parenteral  and 
Enteral  Nutrition,  February  3,  1987,  Nexx  Ork^ans, 
Louisiana. 

• "Causes  and  Consequences  of  Hypochlorhxclria  in  the 
Elderly”  xx'orkshop,  September  28-29,  1987,  Belliesda. 
Maryland. 

Program  Development  Activities  for 

FY  1988 

Planned  Program  Announcemenl  Initiatix  <‘s 

• Expansion  and  Stabilization  of  DDDN  Careei-  Axxai-ds 

• Identification  of  Mechanism  for  Ditferences  in 
Development  of  Obesity. 

• Clinical,  Physiological,  and  Ifsychological  I .i*  loi  -. 
Associated  With  Irritable  Boxxel  Syndrome  and 
Related  Disorders  in  .Man. 

• Bioaxailahilitv  and  .Maximum  Safe  Intake  of  Nuii  ient 
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other  Program  Initiatives 

• Pathogenesis  of  Intestinal  Dysfunction  in  AIDS. 

• Behavioral  Aspects  of  Nutrition  in  the  Development 
of  Obesity  and  Eating  Disorders. 

• Prevention  of  Cholesterol  Gallstones. 

• Human  Liver  Cell  Culture  Facility. 

• Drug  Therapy  of  Chronic  Disabling  Diarrhea. 

• Development  and  Characterization  of  Intestinal 
Epithelial  Cell  Cultures. 

• Evaluation  of  Scientific  Evidence  Supporting  Devel- 
opment of  Revised  Weight-for-Height  Guidelines. 

• Establishment  of  DDDN  Nutrition  Academic  Awards. 
Planned  Workshop/Conference  Initiatives 

• Neuropeptide  Modulation  of  Mucosal  Immunity. 

• Lipid  Digestion  and  Transport. 

• Considerations  in  the  Development  of  Revised 
Recommended  Dietary  Allowances. 

Research  Focus — Kidney,  Urologic, 
and  Hematologic  Diseases 

Overview 

The  programs  of  the  Division  of  Kidney,  Urologic, 
and  Hematologic  Diseases  (DKUH)  are  keyed  to 
important  public  health  problems.  They  address, 
among  other  subject  areas,  the  underlying  mechanisms 
of  kidney  disease  and  its  progression  through  studies 
of  normal  structure  and  function  of  the  kidney, 
including  renal  metabolic  functions,  transport,  and 
fluid-electrolyte  dynamics;  the  metabolic  and  systemic 
abnormalities  of  chronic  renal  disease;  and  the  control 
of  its  progressing  to  end-stage  renal  failure.  Research 
areas  in  urology  include  urinary  tract  infection,  neuro- 
muscular disorders  of  bladder  function,  obstruction, 
urolithiasis  (kidney  stone  disease),  and  benign  prostatic 
hyperplasia.  The  Division's  Hematology  Program  sup- 
ports investigations  into  basic  mechanisms  of  normal 
blood  cell  function  and  pathogenesis  of  hematologic 
disorders,  including  development  of  treatment  and 
prev'ention  modalities,  clinical  application,  and  evalua- 
tion of  treatment. 

Highlights  of  Research  Advances 

The  following  section  briefly  highlights  a few  of  the 
areas  in  which  DKUH  has  reported  recent  progress  in 
its  research  programs. 


Blood  Pressure  TTreatment  for  Diabetic 
Kidney  Disease 

Kidney  disease  of  diabetes  mellitus,  the  single  most 
common  cause  of  chronic  renal  failure  in  the  United 
States,  affects  30  to  40  percent  of  patients  with  IDDM. 
There  is  evidence  that  glomerular  capillaries  show 
abnormalities  in  structure  from  increased  glomerular 
filtration  rates  (GFR)  and  raised  intraglomerular 
pressure  on  a chronic  basis.  A high  GFR  has  been 
known  to  occur  in  a proportion  of  diabetics  for  many 
years,  and  recent  studies  suggest  that  diabetic  patients 
who  have  elevated  GFR  lose  glomerular  function  (at  a 
faster  rate  than  those  with  normal  GFR)  and  progress 
to  renal  failure.  Clinical  studies  have  shown  that 
treatment  of  hypertension  in  patients  with  moderately 
advanced  diabetic  nephropathy  retards  subsequent 
deterioration  of  renal  function,  presumably  by  amelio- 
rating abnormal  glomerular  capillary  hemodynamics. 
In  the  experimental  diabetic  rat,  reduction  of  intra- 
glomerular hypertension,  either  by  administration  of 
an  angiotensin  I converting  enzyme  inhibitor  (AGED  or 
by  feeding  a diet  reduced  in  proteins,  appears  to 
prevent  not  only  the  glomerular  hyperfiltration  and 
proteinuria  but  also  the  renal  damage  of  diabetes, 
independently  of  the  metabolic  disturbance.  Other 
recent  results  that  support  these  findings  include  the 
demonstration  that  only  antihypertensive  therapy  that 
directly  prevents  glomerular  capillary  hypertension 
such  as  ACEI  limits  glomerular  injury  in  experimental 
animals. 

Kidney  Transplantation:  New 
Immunosuppressive  Protocols 

The  past  decade  has  witnessed  a dramatic  develop- 
ment in  the  field  of  kidney  transplantation.  There  are 
many  reasons  for  this,  but  the  single  most  important 
factor  is  undoubtedly  the  introduction  of  cyclosporin 
A (CsA)  as  the  basic  drug  of  immunosuppression. 
However,  CsA’s  nephrotoxic  side  effects  continue  to  be 
of  great  concern,  and  rejection  remains  the  most 
important  etiologic  factor  resulting  in  graft  loss  in 
patients  receiving  CsA. 

Monoclonal  antibodies  (Mah's)  directed  against 
specific  rejection-associated  molecules  on  cell  surfaces 
are  under  active  in\'estigation.  To  date,  the  only  licensed 
Mab  with  clinical  utility  in  renal  transplantation  is 
Orthoclone  OKT3;  it  has  been  demonstrated  to  be 
effective  in  reversing  established  graft  rejection,  but 
it  also  has  important  drawbacks. 

Immunosuppressive  regimens  combining  CsA  and 
OKT3,  and  in  some  cases  other  agents  as  well,  are 
under  active  investigation.  These  combinations  often 
achieve  a high  rate  of  reversal  of  rejection  and,  very 
importantly,  a low  incidence  of  recurrent  rejection, 
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Mih'-tHlueiil  infection  and  graft  loss.  For  example,  one 
m-oup  of  investigators  has  conducted  a pilot  stud\  using 
i )K  I .»  antilymphocv  te  antibody-  and  a combination  of 
lu  dust's  of  azathioprine.  prednisone,  and  CsA.  There 
have  been  no  complications  thus  far  except  for 
f\|>#v  ted  fever  and  chills.  These  immunosuppressive 
tieatment  regimens  attempt  to  prevent  rejection, 
|)i-olong  graft  surv  ival.  reduce  incidence  of  infection, 
and  shorten  hospital  stay  in  kidney  transplant  patients. 


Todav  in  the  L'nited  States,  more  than  90.000  patients  with  kidney 
failure  are  being  kept  alive  with  the  aid  of  artificial  kidneys.  This 
maintenance  dialvsis  therapv  evnhed  through  a special  XIDDK 
research  program. 

Linkage  Anah  sis  of  Polycystic  Kidney  Disease 
In  adult  polycystic  kidney  disease  (PKDI,  the  most 
common  heritable  renal  disease,  each  offspring  of  an 
affected  parent  has  a 50-percent  chance  of  inheriting 
the  gene.  The  results  of  studies  in  nine  familv  pedigrees 
indicate  that  the  adult  PKD  locus  is  closely  linked  to 
the  alpha-globin  locus  on  the  short  arm  of  chromosome 
16.  Linkage  analysis  v\  as  facilitated  by  tlie  presence  of 
a byperv  ariable"  region  associated  with  the  alpha- 
globin  locus.  Tbis  is  a small  portion  of  DXA  that  is 
repeated  back  to  back  hundreds  of  times  on 
chromosome  16.  Additional  analyses  have  shown  that 
the  hv  perv  ariable  marker  and  tlie  gene  resulting  in 
PKD  are  located  close  enough  on  chromosome  16  to 
be  inherited  togetlier  in  approximatelv^  95  percent  of 
cases.  In  practice,  this  means  that  analysis  of  a family 
with  classic  PKD  will  identifv'  a hv-pervariable  marker 
of  a particular  size  that  is  associated  with  the  disease. 
If  a fetus  or  child  from  that  family  carries  this 
particular  hvpervariable  marker,  there  is  a likelv  chance 
that  he  or  she  wiU  eventually  manifest  PKD.  These 
studies  were  carried  out  on  families  manifesting  the 
most  common  phenotvpe  of  PKD.  They  provide  the 
basis  for  analysis  of  genetic  heterogeneity  in  the 
disease.  It  will  be  possible  to  construct  a linkage  map 
of  chromosome  16  by  using  polymorphic  DXA  probes 


that  have  been  isolated  from  chromosome  16  libraries. 
This  genetic  map  should  provide  a framew  ork  for  the 
phvsical  mapping  of  the  adult  PKD  locus  and  through 
the  identification  of  -bracketing  markers  " offer  a reli- 
able means  of  prenatal  and  presvmptomatic  diagnosis. 

Urologic  Diseases 

Benign  prostatic  hvperplasia  (BPHI  is  e.xtremelv 
common  in  the  adult  male  population.  BPH  can  be 
e.xpected  to  increase  dramatically  as  the  percentage  of 
our  population  older  than  50  increases  and  the  life 
expectancy  of  adult  males  is  prolonged.  Prostatic 
growih  factor  (PrGFI  has  heen  isolated  from  human 
BPH  tissue  and  subsequently  purified;  it  also  has  heen 
found  in  normal  adult  prostates  and  in  prostatic 
adenocarcinoma.  It  is  hypothesized  that  PrGF  may 
contribute  to  the  development  of  fibrostromal  nodules 
characteristic  of  human  BPH  as  well  as  bony  metastasis 
observed  in  prostatic  cancer.  The  e.xact  role  that  PrGF 
may  hav  e in  BPH  and  its  interaction  with  androgens 
knowm  to  affect  the  prostate  remain  to  be  elucidated. 

when  a matching 
kidnm'  is  available, 
transplantation  can 
ghn  renal  failure 
patients  a second 
chance  at  a near- 
normal life.  Here 
an  organ  is  being 
prepared  for 
transplantation. 


Hematologic  Diseases 
Hemochromatosis  is  inherited  as  an  autosomal 
recessive  genetic  disorder  that  is,  indiv  iduals  receiv  in^, 
the  hemochromatosis  gene  from  both  parents  have  a 
strong  likelihood  of  manifesting  the  clinical  di.sease.  I he 
disorder  is  characterized  by  a failure  of  the  normallv 
effectiv  e selective  limitation  of  the  absorptioj-i  of  dietarv 
iron.  The  patient  exhibits  a progressive  tissue  i:  ni 
overload  resulting  in  skin  pigmentation  i irrbo>iN 
the  liver  diabetes  (in  50  to  60  percent  ot  patient-  a;--! 
progressive  cardiomyopathy.  The  disease  is  uaimat:‘i\ 
fatal.  .A  simple  laboratory  test  has  been  dev-  !j)ed 
determine  the  percent  saturation  of  transferrin  w i j F 
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can  identify  individuals  at  risk  before  any  clinical 
manifestations  of  the  disease  and  before  any  significant 
iron-loading  of  the  body  organs  occurs.  Using  this  test, 
a large-scale  prospective  screening  study  was  per- 
formed in  11,056  healthy  Caucasian  Red  Cross  blood 
donors,  which  found  between  6 and  7 positive 
individuals  per  1,000  male  subjects  screened  and  3 
positives  per  1,000  women.  It  is  postulated  that  iron 
loss  through  menstruation,  childbearing,  and  lactation 
is  sufficient  to  explain  the  lower  numbers  for  female 
patients.  Ideally,  this  simple  screening  test  will  be  used 
before  the  iron-loading  and  the  resulting  organ  damage 
take  place  and  clinical  symptoms  appear. 

Program  Highlights 

Epidemiology  Program 

• RFP’s  were  issued  for  the  “Consolidated  End-Stage 
Renal  Disease  (ESRD)  Data  System  for  the  Epidemi- 
ological Surveillance  of  ESRD  Ikeatment  in  the  United 
States.”  The  ESRD  data  system  will  collect  and  analyze 
information  on  the  incidence,  prevalence,  and 
mortality  of  kidney  failure  in  the  United  States.  The 
new  system  will  consolidate  data  from  the  Health 
Care  Financing  Administration,  Veterans  Administra- 
tion, Department  of  the  Army,  independent  trans- 
plant and  dialysis  organizations,  and  ESRD  patient 
support  groups. 

• In  a collaborative  effort,  the  Epidemiology  Program 
staff  helped  design  the  interview  and  examination 
sections  of  the  kidney  and  urologic  component  of 
NHANES  III. 

Renal  Physiology/Cell  Biology  Program 

Thirteen  center  applications  were  received  in 
response  to  the  RFA  for  Kidney  and  Urological  Research 
Centers  by  the  deadline  of  December  12,  1986.  Six 
George  M.  O’Brien  Kidney  and  Urological  Research 
Center  Awards  were  issued,  with  an  effective  beginning 
date  of  August  1,  1987. 

Conferences 

• The  “Fourth  International  Workshop  on  Ammonia- 
genesis”  convened  in  conjunction  with  the  10th 
International  Nephrology  Congress,  July  26-31,  1987. 

• A conference  on  the  “Control  of  Renal  Growth”  was 
held  March  7-8,  1988. 

Chronic  Renal  Disease  Program 

• A Workshop  on  “Reuse  of  Hemodialyzers  and  Other 
Related  Equipment”  convened  in  Bethesda,  Maryland, 
on  May  19,  1987. 

• A Long-Range  Plan  for  the  Comprehensive  Study  of 
Kidney  Disease  of  Diabetes  Mellitus  has  been 
developed. 


• A collaborative  effort  was  launched  with  the  Division 
of  Diabetes,  Endocrinology,  and  Metabolic  Diseases 
to  study  the  natural  history  of  kidney  disease  in 
diabetes  mellitus  in  a well-characterized  diabetic 
patient  population  as  part  of  NIDDK's  ongoing  DCCT 

• Proposals  received  in  response  to  the  RFP  entitled 
“A  Comprehensive  Study  of  Diabetic  Renal  Disease 
in  the  Pima  Indian  Population”  were  reviewed  with 
selection  of  a Data  Coordinating  Center  and  a Renal 
Function  Research  Laboratory.  The  study  was  started 
in  February  1987. 


• RAs  were  issued  in  FY  1987  and  FY  1988  to  stimulate 
proposals  on  kidney  disease  of  diabetes  mellitus  to 
include  basic,  clinical,  and  epidemiological  studies. 


NIDDK-supported  research  has  resulted  in  significant  advances  in 
kidney  transplantation  and  in  marked  prolongation  of  the  effective 
life  and  function  of  the  transplanted  organ. 


MDRD  Program 

The  Cooperative  Clinical  Study  of  Effects  of  Dietary 
Modification  on  Progression  of  Renal  Disease  (MDRD 
Study)  is  successfully  progressing  through  the  Feasi- 
bility Phase.  Restriction  of  dietary  protein  and 
phosphorus  represents  the  primary  intervention; 
glomerular  filtration  rate  will  he  the  primary  outcome 
measure. 

ESRD  Program 

Recently,  all  grants  and  issues  pertaining  to  ESRD 
were  consolidated  under  the  ESRD  program.  A major 
accomplishment  during  this  year  was  the  ESRD 
Therapeutic  Inten'ention  Conference  held  on  January 
24-25,  1988,  highlighting  recent  advances  in  therapy 
for  ESRD  and  focusing  on  future  research  plans. 

HIV  Program 

Requests  for  Grant  Applications  (RGA’s)  were  issued 
in  February  and  March  1988  to  study  the  mechanisms 
underlying  genitourinary  tract  manifestations  of  HIV' 
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.iiul  lo  (Ictcrminc  ihe  (!tiecls  of  HI\'  infections  on  the 
ki(lnc\  and  in  dialysis  and  I’enal  transplant  patients. 
I\\ent\  -l\\()  applications  were  recehed  and  reviewed. 
II  is  anticipated  that  several  of  these  will  be  funded. 

\ separate  Hti.A  was  issued  in  April  1988  in 
conjunction  w ith  N'llhlJI  to  study  the  effect  of  HIV'  on 
the  hemopoietic'  system.  Forty-six  applications  were 
receiu'd  and  will  he  reviewed  soon. 

I rolo^i>'  Pro^^ram 

• following  the  N’IDDK  U'orkshop  on  Interstitial 
Cystitis,  .August  28-29,  1987,  furtlier  efforts  are  being 
made'  to  acK  ance  knowledge  and  understanding  of 
the  iiuadence  and  prevalence  of  interstitial  cystitis 
in  the  United  States  and  diagnostic  criteria  for 
interstitial  cystitis.  An  RFP  for  research  on  the 
urinary  tract,  including  interstitial  cystitis,  was 
published  early  in  FY  1987,  and  DKUH  is  funding 
new  i'(!search  projects  in  interstitial  cystitis. 

• In  response  to  the  PA  on  Sexual  Impotence,  several 
api)lications  were  submitted. 

• ,A  conference  on  BPH  was  held  in  April  1985.  As  a 
result,  new  proposals  w'ere  funded.  I\\o  groups 
suhseciLiently  reported  on  the  isolation  of  a prostate 
gi'ow  th  factor. 

• .An  RFA  on  growth  factors  in  the  kidney,  prostate, 
and  hematological  systems  was  published  in  FY  1987, 
and  a new  RFA  is  being  issued  in  FY  1988. 

Ilivision  Communications.  DKUH  continues 
these  efforts  through  a quarterly  column  devoted  to 
DKUH  acth  ities  in  botlt  the  American  Journal  of  Kidney 
Diseases  and  the  Journal  of  Urology  and  through 
regular  articles  in  the  National  Kidney  Foundation 
\'ewsletter. 

Mational  Kidney  and  Urologic  Diseases  Infor- 
mation Clearinghouse.  The  clearinghouse  serves 
as  an  information  resource  for  professional  and  patient 
education  in  kidney  and  urologic  diseases  through 
direct  response  and  referral;  collects  patient  and 
professional  educational  materials  for  a subfile  on 
CHID;  serves  medical  and  allied  health  professionals, 
patients,  and  the  public;  and  wUl  publish  and  distribute 
factsheets,  annotated  bibliographies,  and  other 
educational  materials. 

The  clearinghouse  offers  the  following  publications; 
Understanding  Urinary  TTact  Infections;  Prevention 
and  Treatment  of  Kidney  Stones;  Age  Page:  Urinary 
Incontinence:  Age  Page:  Prostate  Problems;  Benign 
Prostatic  Hyperplasia  V'ol.  II;  1987  Kidney,  Urology,  and 
Hematology  Special  Report;  and  MDRD  Referring 
Physician's  Handbook. 


Committee  Activities.  I\vo  new'  committees 

mandated  by  Congress  have  been  appointed  and  ha\'e 

had  sev^eral  meetings  in  FY  1987. 

• The  National  Kidney  and  Urologic  Diseases  ,Ad\'isorv 
Board  is  developing  a national  plan  concerning 
research,  training,  and  patient  care  needs  in  diseases 
of  the  kidney  and  low^er  urinary  tract. 

• The  Interagency  Coordinating  Committee  for  Kidney, 
Urology,  and  Hematology  is  in  the  process  of 
surveying  federally  supported  research  in  kidney 
disease  and  urology.  Hematology  research  is  the 
subject  of  future  meetings. 

Hematology  Program 

• A meeting  on  Erythropoietin  and  Chronic  Renal 
Failure  w'as  held  in  Bethesda  on  March  3,  1987,  to 
discuss  research  issues  growing  out  of  the  recent 
av'ailability  of  human  recombinant  erythropoietin 
and  its  initial  successful  use  in  clinical  trials  in  renal 
dialysis  patients. 

• An  RGA  was  issued  in  December  1986  for  research 
into  the  molecular  mechanisms  of  the  interaction  of 
erythropoietin  and  its  receptor  and  subsequent 
cellular  signaling. 

• A program  rexiew  in  collaboration  with  the  .American 
Society  of  Hematology  reached  a consensus  that  fix  e 
areas  should  be  singled  out  for  special  attention: 
growth  factors,  membrane  assembly,  heme  biosyn- 
thesis, neutropenia,  and  AIDS. 


A metabolic  abnormality  can  result  in  mine  siipcMsaturated  with 
calcium.  Under  the  right  circumstances,  insolul)le  calcium  salts  u ill 
precipitate  and  form  kidnex’  stones. 

Program  Dev^elopmoiit  /\rli\  iliits  lt>r 
FY  1988 

Planned  PA  initiatixes  includtt  Indixidual  Nation. il 
Research  Service  Axxards  in  IkMiiatology  and  a Rc(|ucsi 


for  Research  in  Specific  Areas  of  Interstitial  Cystitis, 
which  was  suggested  by  an  August  1987  workshop. 

Planned  conference/workshop  initiatives  include: 

• Conference  on  Renal  Growth. 

• Regulation  of  Porphyrin  Metabolism:  A Molecular 
Genetic  Approach  to  the  Pathogenesis  of  the 
Porphyrias. 

• Clinical/Experimental  Kidney  Transplantation. 

• Kidney  Disease  in  Minority  Populations. 

• Refinement  of  Management  Strategies  in  ESRD 
Ti'eatment. 

• Kidney  Disease  of  Diabetes  Mellitus  Llpdate. 

• IgA  Nephropathy  Planning  Workshop. 

• Hypertension  and  the  Kidney  Planning  Workshop. 

• Cyclosporin  A Update:  NIDDK  Concerns. 

• AIDS  Nephropathy  Planning  Workshop. 

• HIV  in  the  Dialysis  Populations  and  Other  Issues. 

• Nutrition  in  Renal  Patients  Planning  Workshop. 

• Conference  on  Infection  and  Virulence  Factors  of  the 
Urinary  Tract. 

• Hematologic  Sequelae  of  HIV'  Infection. 

• Kidney  Stone  Prevention  and  Intervention:  Publica- 
tion of  the  Proceedings  of  the  1988  Consensus 
Conference  on  this  topic. 

Workshops  also  are  planned  on  Epidemiology  of 
Chronic  Renal  and  Urologic  Diseases  and  on  Epidemi- 
ology of  Hypertensive  Renal  Disease. 

Other  program  initiatives  include: 

• Sequential  Implementation  of  the  Kidney  Disease  of 
Diabetes  Mellitus  Eong-Range  Research  Plan. 

• Erythropoietin:  Cellular  Origin  and  Gene  Expression 
and  Regulation. 

• New  Approaches  to  Elucidate  the  Pathogenesis  of 
Autosomal  Dominant  Polycystic  Kidney  Disease. 

• Research  on  Benign  Prostatic  Hyperplasia. 

• Refinement  of  Management  Interventions  for  the 
IVeatment  of  ESRD. 

• Epidemiology  of  Interstitial  Cystitis. 

• Eower  Urinary  TTact  Involvement  in  HIV  Infection. 

• HIV'  Infection  in  the  Renal  Hemodialysis  Population. 


• Renal  Disease  Resulting  from  HIV  Infections  heading 

to  ESRD. 

• Pathobiology  of  Bone  Marrow  Suppression  in  AIDS 

or  AIDS-Related  Complex. 

Summary  and  Outlook 

The  NIDDK  conducts  and  supports  research  on  many 
of  the  most  serious  diseases  affecting  public  health. 
These  diseases  constitute  a tremendous  drain,  both 
direct  and  indirect,  on  the  human  and  economic 
resources  of  the  United  States,  and  no  subgroup  of  our 
population  is  immune  to  their  attack. 

Institute  efforts  are  planned  and  coordinated  through 
an  extramural  support  program  that  provides  funding 
for  research  at  universities,  clinical  facilities,  and 
research  institutions  across  the  country  and  abroad 
and  an  intramural  component,  which  focuses  on 
research  conducted  primarily  within  NIDDK’s  labora- 
tories and  clinical  facilities  on  the  NIH  campus  and  in 
Arizona. 

The  administrative  and  ad\  isory  activities  of  the 
Institute  are  organized  to  provide  programmatic 
guidance  and  fiscal,  analytical,  and  review  services  to 
facilitate  a maximal  research  effort.  Activities  aimed 
at  developing  and  sustaining  active  linkages  to  the 
scientific  and  health  care  communities  also  fall  within 
the  Institute’s  scope  of  responsibilities. 

NIDDK  programs  encompass  a multidisciplinary 
effort  with  major  emphasis  on  an  optimal  mix  of  basic 
studies,  epidemiologic  and  clinical  research,  and 
research  training.  The  focus  on  basic  research  that  has 
traditionally  guided  NIDDK’s  programs  is  grounded  in 
the  fact  that  a fundamental  understanding  of  the 
intrinsic  nature  of  each  disease  is  imperative  for  the 
development  of  effective  strategies  for  prevention  and 
therapy  and  that  the  work  of  the  Institute  involves 
many  chronic  and  progressive  diseases  with  as  yet 
unknown  etiologies.  Advances  in  basic  knowledge  are 
continually  and  productix'ely  expanded  into  appropriate 
clinical  and  population-based  studies  and  trials  and  into 
programs  of  technology  transfer  and  information 
dissemination  to  the  community  of  biomedical 
researchers,  to  the  practicing  physician,  and  to  the 
public  to  contribute  promptly  to  the  improvement  of 
the  Nation’s  health. 

Considerable  progress  has  been  made  since  the  last 
Biennial  Report.  We  hope  that  the  research  advances 
of  the  past  2 years,  only  a few  of  which  could  be 
touched  upon  in  this  report,  will  contribute  substan- 
tially to  the  creation  of  new  knowledge  that  will  make 
possible  improv'ed  diagnosis,  treatment,  and  prev^ention 
in  the  areas  of  the  Institute’s  research  responsibility. 
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Diabetes  Research  and  Training  Centers  Program 


Introduction 

\>  a result  of  recommendations  by  the  National 
( ommission  on  Diabetes,  tbe  first  Diabetes  Research 
.md  Iraininft  Chnter  (DRTC)  grants  were  awarded  in 
>t*|)tember  1977  in  conformity  with  authorizing 
U'gislation  (Public  Law  93-354).  .At  present,  there  are 
six  DRIX:  s located  at  Albert  Einstein  Medical  College 
(Bmnx),  I nix  ersity  of  Chicago  (Chicago),  Unix  ersity  of 
Indiana  School  of  .Medicine  (Indianapolis),  Unixersity 
of  .Michigan  .Medical  School  ( Ann  .Arbor),  Aanderbilt 
Cnix  ersity  (Xashx  ille),  and  Washington  Unix  ersity  (St. 
I,ouis). 

DRTt's  are  exaluated  continuallx  through  sexeral 
xaried  hut  complementary  processes.  These  include 
\IH  peer  rex  iexx  program  rexiexx  by  NT),AB,  staff  rexiexx 
of  progress  reports,  staff  xisits  to  centers,  special 
exaluation  projects  by  Institute  staff,  scientific  merit 
rex  iexx  of  annual  meeting  presentations  and  published 
I'esearch  results  in  scientific  journals,  and  in-house 
exaluations  bx  centers  themselxes. 

C^enter  Features 

The  basic  requirement  for  establishment  of  a DRTC 
is  excellence  in  biomedical  research  as  ex  idenced  by 
a substantial  base  of  high-quaUtx',  NTH-funded  research 
projects.  Resources  furnished  bx  center  funding  aUoxx 
for  enhancement  of  coUaboratix  e and  multidisciplinarx 
endeaxors.  from  basic  and  clinical  research  to  the 
transfer  of  nexx'  knoxx  ledge  through  training  of  primarx' 
care  health  professionals.  In  x iexx  of  these  basic  DRTC 
characteristics,  this  report  xxill  focus  on  nexx'  research- 
and  training-based  efforts  by  the  centers  as  xx  eU  as  on 
center  exaluation. 

A major  adx  antage  of  DRTC  funding  to  the  recipient 
diabetes  centers  is  the  establishment  of  shared 
resources  (cores)  for  use  by  center  inx  estigators.  Funds 
also  are  prox  ided  for  a limited  number  of  modest 
research  projects,  pilot  and  feasibility  research  studies, 
and  other  actix  ities  to  enhance  the  centers'  research 
and  training  programs.  The  cores  proxide  serxdces  to 
funded  inx  estigators  xx  hose  area  of  research  or  training 
interest  is  diabetes  or  a related  field  of  the  biomedical 
sciences.  These  combined  resources  alloxx'  for  greater 
efficiency,  better  quality  control,  and  greater  cost- 
sax  ing  through  bulk  purchase  and  foster  collaboration 
and  multidisciplinarx'  efforts.  Funds  for  pilot  and 
feasibility  studies  of  modest  amounts  and  limited 
duration  are  proxided  foUoxxing  peer  rexiexx'  to  x oung 
inx  estigators  lacking  indixidual  support.  .Also,  pdot  and 
feasibility  funding  is  proxided  either  to  established 


Inx  estigators  from  other  fields  xx  ho  are  interested  in 
diabetes  research  or  to  established  diabetes  researchers 
xx'ith  innox  atix  e ideas  for  nexx'  research  directions.  In 
addition,  a small  amount  of  funding  is  aUoxxed  to 
enhance  the  multidisciplinary  enx'ironment  through 
seminars,  conferences,  and  e.xchange  of  information 
xxith  consultants  and  lecturers  from  outside  the  center 
institution.  DRTC's  hax  e prox-ided  accordingly  for  the 
consolidation  of  common  interests  and  actix  ities  of 
basic  and  clinical  scientists,  practicing  pbxsicians. 
nurses,  nutritionists,  and  other  diabetes  health  care 
professionals. 

\IH  Peer  Re\  iew 

During  FA  's  1986-87,  there  xx  ere  10  diabetes  centers 
competing  for  continued  funding.  The  result  of  this 
competition  xx  as  the  funding  of  sL\  DRTC's  and  three 
Diabetes  and  Endocrinologx'  Research  Centers  (DERC's). 
Each  center  submitted  a detailed  application  that 
summarized  the  progress  it  had  made  during  the 
prexious  project  period.  Each  application  xxas  then 
rex'iexx  ed  by  a special  initial  rexiexx'  group  of  10  to  14 
expert  consultants  xx  ho  conducted  a 1-  to  2-dax  project 
site  x'isit  at  the  center  to  exaluate  in  detail  each 
component  of  the  application.  .A  xx  ritten  summary  of 
the  findings  and  recommendations  from  each  site  x isit 
team  xx  as  then  prox-ided  to  the  National  Diabetes  and 
Digestix  e and  Kidney  Diseases  .Adxisory  Council  for 
final  rexiexx'  and  approx  al.  Onlx'  centers  recommended 
for  support  xxith  the  highest  enthusiasm  receixe 
funding.  This  peer  rexiexx'  process  ensures  that  each 
center  is  subjected  to  a rigorous  and  objectix  e external 
ex  aluation  of  scientific  and  technical  merit  at  least  once 
ex  ery  5 x ears. 

Special  Evaluations  Undertaken  in 
FY’s  1986-87 

-Although  exaluation  is  a process  that  is  ongoing  at 
all  times  for  the  centers,  in  F\  s 1986-87  an  ex  aluation 
XX  as  conducted  by  the  National  Diabetes  Adx  isorx  Board 
(NTD.AB).  ND.AB's  update  of  the  Long-Range  I’lan  to 
Combat  Diabetes"  (proposed  by  tbe  National 
Commission  on  Diabetes  in  1976)  xxas  publi.sh(‘d  in 
September  1987.  It  includes  a xery  intensix(‘  look  at 
the  progress  and  accomplishments  of  the  DR K s tln  ii 
role  as  a national  resource,  and  recommendati()n^  tf|- 
future  directions.  An  ND.AB  meeting  x\a>  held  at 
center  so  Board  members  could  rex  iexx  first  band  tb-' 
functioning  of  a typical  center.  Based  on  \D\B' 
exaluation,  the  nexx  long-range  plan  rec'omi’s-nd'-  th.tt 
S9  million  be  allocated  to  NIDDK  to  enabU-  existir^ 
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DRTC’s  and  their  sister  DERC’s  to  be  funded  at  the  full 
level  recommended  by  the  review  committees  and  to 
support  four  new  centers. 

Center  Activities 

The  DRTC’s  have  two  main  thrusts:  biomedical 
research  and  training  and/or  education  of  health  care 
professionals  involved  in  treatment  and  management 
of  people  with  diabetes. 

Advances  in  Biomedical  Research 

Major  advances  in  biomedical  research  have  been 
supported  during  1986  and  1987  by  the  DRTC’s. 

At  the  Washington  University  DRTC,  studies  originally 
supported  by  pilot  and  feasibility  funds  and  now 
independently  funded  suggest  that  insulin-producing 
beta  cells  dispersed  from  rat  islets  of  Langerhans  have 
metabolically  regulated  K-i-  channels.  These  studies  are 
important  in  providing  a foundation  for  a better  under- 
standing of  islet  physiology  and  pharmacology  in 
models  of  obesity  and  diabetes  and  in  furthering  our 
understanding  of  the  mechanism  of  action  of  the  blood 
sugar-lowering  sulfonylurea  pharmacologic  agents. 
These  studies  also  dovetail  with  transplantation  biology 
studies  of  the  effect  of  immune  modulators  that  are 
potentially  important  regulators  of  insulin  secretion. 

At  the  University  of  Chicago  DRTC,  NIH-supported 
research  facilitated  by  the  DRTC  cores  demonstrated 
that  the  replacement  of  specific  amino  acid  residues 
within  the  insulin  molecule  decreased  insulin  biological 
activity  by  nearly  99  percent.  Surprisingly,  however, 
the  negative  effect  of  the  amino  acid  substitution  could 
he  reversed  by  deletion  of  the  carboxy  terminal  end 
of  the  insulin  beta  chain  subunit.  In  part,  these  results 
provide  a basis  for  understanding  the  low  biological 
potency  inherent  in  mutant  human  insulins.  Specifi- 
cally, they  provide  insights  into  the  molecular  flexibility 
of  insulin  and  the  potential  for  concerted  conforma- 
tional changes  in  insulin  and  its  receptor.  This  new 
understanding  will  help  to  model  the  mechanisms  by 
which  insulin  transmits  its  transmembrane  signal  and 
affects  intracellular  processes. 

Studies  at  the  University  of  Michigan  DRTC,  through 
pilot  and  feasibility  funding  and  center  cores,  have 
examined  the  molecular  mechanisms  by  which  insulin 
alters  gene  expression.  A drug-induced  diabetic  model 
has  been  used  to  investigate  the  effects  of  insulin  on 
synthesis  of  the  pancreatic  enzyme  amylase.  The 
results  of  these  investigations  show  that  the  rat  genome 
contains  two  genes  for  amylase.  The  rate  of  amylase 
synthesis  by  one  of  tliese  genes  was  selectively  reduced 
in  diabetic  animals  but  restored  toward  normal  by  insu- 
lin treatment.  Subsequent  efforts  have  demonstrated 


that  the  difference  in  insulin  responsiveness  of 
expression  of  the  two  pancreatic  amylase  genes  is 
determined  by  genetic  sites  closely  linked  to  genes  for 
the  enzyme.  Thus,  an  action  of  insulin  upon  gene 
expression  has  been  defined  and  will  likely  lead  to 
identifying  the  DNA  sequences  that  mediate  the 
induction  of  specific  genes  by  insulin.  Recent  efforts 
have  led  to  the  cloning  of  the  two  pancreatic  amylase 
genes.  This  should  provide  an  opportunity  to  define 
the  precise  DNA  sequences  that  mediate  the  induction 
of  the  insulin-dependent  amylase  gene. 

Advances  in  Training  and/or  Education 

Advances  in  the  transfer  of  new  knowledge  through 
training  have  occurred  at  each  of  the  DRTC’s.  Two 
examples  are  presented  here. 

The  University  of  Chicago  DRTC  has  developed  a 
standardized  patient  protocol  to  be  used  in  training 
medical  students  in  diagnosis  and  management  of 
patients  with  diabetes.  A standardized  patient  is  an 
individual  who  is  trained  to  present  simulated  history 
and  physical  findings  consistent  with  a particular 
medical  complaint  or  problem.  Standardized  patients 
are  used  to  give  medical  students  experience  in  taking 
a medical  history,  conducting  a physical  examination, 
and  developing  and  presenting  a management  plan  to 
the  patient.  The  significance  of  the  studies  conducted 
on  the  use  of  standardized  patients  in  diabetes  is  that 
the  traditional  clinical  experience  for  medical  students 
varies  depending  upon  the  types  of  patients  that  are 
in  the  clinic  during  the  time  of  their  rotation.  Because 
of  this,  some  types  of  patients  may  never  be  seen  by 
a student.  The  use  of  standardized  patients  in  the  DRTC 
is  intended  to  enhance  the  traditional  clinical  experi- 
ence with  the  introduction  of  this  innovative  system 
of  teaching  and  evaluating  clinical  skills. 

At  the  V^anderbilt  DRTC,  a main  focus  of  the  training 
component  has  been  to  improve  diabetes  patient  care 
through  improvement  of  the  patient  education  process. 
Activities  relating  to  this  goal  include  development  and 
validation  of  methodologies  to  assess  educational 
methods  and  outcomes,  development  of  innovative 
instructional  strategies  and  materials,  and  development 
of  training  programs  to  improve  the  teaching  skills  of 
health  professionals.  Toward  this  end,  a training 
program,  “Effective  Patient  Teaching,’’  has  been 
developed  for  all  health  professionals.  Research  and 
observation  led  to  generation  of  a list  of  19  specific 
teaching  skills  believed  to  be  required  of  health 
professionals,  specifically  those  devoted  to  diabetes 
care.  The  program  is  4-1/2  days  in  length,  and 
evaluation  of  the  program  is  ongoing.  About  one-half 
of  the  program  is  devoted  to  didactic  presentations  of 
the  important  teaching  skills;  in  the  other  half, 
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p.irlu  ipants  pi'aclic'e  teaching  skills  in  small  group 
>essi()ns  \11  pi  actice  leaching  sessions  are  \ ideotaped 
lor  l.iter  n'\  iew.  Ixich  participant  also  receh  es  a 75-page 
notehook  lor  suhseciuent  use. 

Collaborations 

DKK  s ha\(»  estahlished  collaborations  within  their 
ow  n giouj)  and  w ith  Federal  and  prix  ate  agencies  and 
oi  gani/.ations  w ith  missions  relating  to  education  and 
training  in  diabetes,  .\cti\e  collaborations  currently 
exi.st  w ith  Federal  agencies  (e.g.,  Centers  for  Disease 
Conli'ol  and  Indian  Health  Serxice),  professional  and 
xolunlai'x  health  organizations  (e.g.,  .American  Diabetes 
Association,  Juxenile  Diabetes  Foundation,  .American 
Association  of  Diabetes  Educators),  state  and  city  health 


departments,  local  colleges,  local  hospitals,  other 
x oluntary  organizations,  and  communitx'  health  centers. 

Conclusion 

This  report  briefly  addresses  the  e.xtent  to  xx  hich 
DRTC's  hax  e fulfilled  the  original  goals  set  for  them  by 
the  National  Commission  on  Diabetes.  Xexx'  dex  elop- 
ments  since  the  last  report  are  described  and  indicate 
the  great  potential  for  DRTC's  in  stimulating  progress 
in  research  and  education  related  to  diabetes.  The 
DHHS  finds  tliat  the  DRTC’s  are  continuing  to  progress 
toxvard  achiex  ement  of  tlieir  objectix  es  and  x iexx  s them 
as  a national  resource  for  progress  in  research  and 
education  related  to  diabetes. 


Digestive  Diseases  and  Nutrition  Centers  Program 


Introduction 

1 he  Dix  ision  of  Digestixe  Diseases  and  Nutrition 
(DDD\)  Centers  Program  xvas  initiated  in  1979  xvith 
the  axxard  of  fix’e  Clinical  Nutrition  Research  Units 
(CNRU's)  and  e.xpanded  in  1984  xxith  the  axxard  of  sLx 
new  Digestixe  Diseases  Core  Center  (DDCC)  grants.  The 
centers  program  has  exolxed  oxer  the  past  decade, 
expanding  to  a total  of  17  centers:  5 CNRU's  and  12 
DDCC's.  The  center  grants  are  5-year  axx'ards.  The 
numbers  of  C.NRU’s  and  DDCC’s  haxe  remained 
relatixely  constant  ox  er  the  past  sexeral  years.  Funds 
that  become  ax’ailable  as  e.xisting  grants  complete  their 
axxard  period  are  competed  for  openly  through 
published  requests  for  applications.  The  DDDN  centers 
program  proxides  support  for  research  centers  at 
institutions  xx  here  there  is  an  existing  base  of  e.xceUent 
biomedical  research  and  xxhere  it  can  be  demonstrated 
that  tlie  use  of  shared  resources  xxill  lead  to  cooperatix’e 
and  collaboratix  e research  efforts,  leading  to  enhanced 
efficiency  and  loxv-cost  routine  serx  ices,  nexv  coopera- 
tixe  and  collaboratixe  efforts  among  inxestigators, 
prox  iding  serx  ices  and  resources  hitherto  unax  ailable 
to  inx  estigators  on  a routine  basis,  and  expanding  the 
capabilities  and  potential  for  research  accomplishments 
greater  than  that  possible  through  indix  idual  projects. 

Digestiv^e  Diseases  Core  Centers 

Biomedical  Research  Component 

The  biomedical  research  component  at  DDCC’s 
focuses  on  research  areas  such  as  lix’er  disease; 
abnormal  lix  er  metabolism:  problems  related  to  lix’er 
transplantation;  cholesterol  gallstone  disease;  Crohn’s 
disease  and  inflammatory  boxx'el  disease;  normal  and 


abnormal  gastrointestinal  motiUtx';  infechous  diarrheal 
diseases;  and  absorption,  secretion,  and  regulatory 
processes  in  the  gastrointestinal  tract.  Research  at  all 
centers  is  directed  toxvard  enhancing  the  understand- 
ing and  knoxx  ledge  of  digestix  e diseases  leading  to  im- 
prox  ement  in  tlae  care  of  patients  xx  ith  these  conditions. 

Biomedical  Core  Facilities 

The  biomedical  research  core  at  DDCC’s  prox  ides 
center  inx  estigators  xx  ith  shared  resources  to  conduct 
biomedical  research  in  an  efficient  and  cost-effectix  e 
manner.  .Among  the  benefits  from  these  shared  re- 
sources are  a greater  potential  for  collaboration,  ax  ail- 
ability  of  expert  consultation  and  use  of  state-of-the- 
art  facilities,  loxx  er  cost  for  serx  ices  rendered,  and  the 
means  to  pursue  limited  pilot  and  feasibilitx'  research. 

Core  facilities  at  DDCC’s  hax  e included  conx  entional 
transmission  electron  microscopy,  freeze-fracture  elec- 
tron microscopy,  light  and  electron-microscopic  im- 
munocytochemistry,  light  and  electron-microscopic 
autoradiography,  electron-microscopic  histochemist  I'x  , 
electron-microscopic  lectin  probe  studies,  cell  cultuiv 
facilities,  and  laboratory  animal  facilities. 

Pilot  and  Feasibility  Studies 

The  core  center  grant  mechanism  proxides  lor 
support  of  a limited  number  of  innoxatixc*  pilot  and 
feasibility  research  projects  that  relate  to  the  center  s 
oxerall  research  focus.  .As  the  name  suggc'sts,  these 
projects  are  supported  to  test  nexx  hypothes('s  pn)x  ide 
opportunities  for  nexv  collaborations,  and  explore  nt'xx 
methods  or  procedures  as  they  apply  to  |■(“s(>aI■(  h 
problems  in  digestixe  diseases.  Fhese  studies  when 
fruitful,  lead  to  research  and  gi'ant  a|)pli(  alions  tor 
fuller  exploitation  of  the  initial  concept 


Clinical  Nutrition  Research  Units 

Advances  in  the  knowledge  of  human  biochemistry 
and  physiology  have  placed  clinical  nutrition  on  a 
sound,  scientific  base.  Many  nutritional  deficiency 
states,  consequences  of  inborn  errors  of  metabolism, 
and  diet-related  diseases  are  now  understood  and  may 
be  treatable  or  preventable.  However,  there  remain 
many  unanswered  questions  on  the  relationship  of  diet 
to  health  and  disease,  chronic  diseases,  and  aging. 

Advances  in  research  to  help  answer  questions  about 
nutrition  and  disease  are  derived  from  many  disciplines 
such  as  biochemistry,  molecular  biology,  genetics,  and 
physiology  and  from  medical  specialties  such  as  internal 
medicine,  pediatrics,  and  surgery.  Nutrition  science  is 
interdisciplinary  and  complex  and  is  dependent  upon 
the  close  interaction  among  research  investigators, 
health  service  providers,  and  educators.  As  a means 
of  encouraging  a multidisciplinary  approach  to  clinical 
nutrition  research,  DDDN  is  part  of  an  NIH-wide 
program  of  CNRU  support.  Specific  objectives  of  a 
CNRU  are  (1)  to  create  or  strengthen  foci  in  a biomedical 
research  institution  for  multidisciplinary  research  in 
clinical  nutrition  to  develop  new  knowledge  about 
specific  nutrients  in  health  throughout  the  life  cycle 
and  in  the  prevention  and  treatment  of  disease;  (2)  to 
strengthen  training  environments  to  improve  the 
education  of  medical  students,  house  staff,  practicing 
physicians,  and  allied  health  personnel  in  clinical 
nutrition;  and  (3)  to  enhance  patient  care  and  promote 
good  health  by  focusing  attention  on  clinical  nutrition 
and  generating  nutritional  information  for  the  public. 

The  essential  components  of  a CNRU  are  (1)  research 
with  human  subjects  and  populations;  (2)  laboratory 
investigations;  (3)  research  training;  (4)  shared  facilities 
and  research  services;  (5)  education  programs  for 
medical  students,  house  staff,  practicing  physicians,  and 
allied  health  personnel;  (6)  research  components  of 
nutritional  support  services;  and  (7)  public  information 
activities. 

CNRU  Research  Core  Facilities 

Core  facilities  of  CNRU’s  are  developed  to  support 
research  in  the  broad  areas  of  fundamental  and  clinical 
nutrition.  Application  of  state-of-the-art  techniques  in 
the  areas  of  cell  biology,  molecular  biology,  immunol- 
ogy, and  integrative  physiology  is  encouraged  to 
increase  knowledge  concerning  function  and  require- 
ments of  nutrients,  relationship  of  diet  (and  nutrients) 
to  health  and  disease,  and  prevention  and  treatment 
of  diseases  as  an  outgrowth  of  nutrition  research. 


Fundamental  research  supported  by  NIDDK  generally 
has  been  nutrient  centered  rather  than  focused  on  a 
particular  disease,  organ,  or  life  cycle.  In  contrast, 
clinical  investigations  usually  concern  problems 
interrelating  nutritional  status  with  the  biochemical 
and  physiological  function  of  a cell  population,  organs, 
or  the  whole  individual. 

Assessment  and  Evaluation 

In  1984,  the  National  Digestive  Diseases  Advisory 
Board  (NDDAB)  held  a workshop  to  explore  pos- 
sible mechanisms  for  evaluating  and  monitoring 
DDCC’s.  NDDAB  suggested  criteria  and  mechanisms  for 
monitoring  programmatic  activity  and  suggested 
methods  of  obtaining  evaluation  information,  in- 
cluding the  adoption  of  a standardized  reporting 
method. 

In  October  1985,  digestive  diseases  center  directors 
met  to  consider  and  comment  on  a standardized  format 
developed  by  NIDDK  for  reporting  information  from 
the  centers.  A similar  meeting  of  CNRU  directors  was 
held  in  January  1986  for  the  same  purpose.  The 
reporting  format  developed  at  these  meetings  is  used 
in  conjunction  with  the  annual  progress  report 
required  from  each  center. 

In  February  1988,  DDCC  and  CNRU  directors  met 
with  DDDN  and  senior  NIDDK  staff  to  consider  the 
development  of  guidelines  for  the  centers  and  related 
issues.  NIDDK  has  completed  the  preparation  of  formal 
administrative  guidelines  for  DDCC’s  and  CNRU’s  as  a 
product  of  this  meeting. 

Summary 

The  DDDN  centers  program  provides  the  assess- 
ment mechanisms  and  reporting  procedures  that,  in 
concert  with  the  NIDDK  peer  review  process,  have 
supported  a highly  effective  community  of  research 
centers  of  excellence.  The  role  of  DDCC’s  and  CNRU’s 
is  to  improve  the  understanding  of  the  causes  of 
digestive  diseases  and  of  nutritional  metabolism  in 
healthy  and  diseased  states.  It  is  this  understanding 
that  will  lead  to  improved  methods  for  early  detec- 
tion, diagnosis,  and  treatment  of  digestive  diseases 
and  nutritional  disorders  with  consequent  improved 
patient  care  and  lower  health  care  costs.  DHHS  finds 
that  the  DDDN  centers  program  continues  to  progress 
toward  its  objectives  and  views  it  as  a national 
resource  for  progress  in  its  special  research  and 
training  areas. 
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liitrofliif'tioii 

I he  Kidney  iiiul  Uiologie  Diseases  Research  Centers 
iKl  R(  s)  I’ro^ram  was  initiated  in  September  1987, 
when  the  awards  w(M’(?  gi’anted. 

In  its  i-eport  on  the;  H 1988  budget  for  the  Depart- 
iiHMit  ()l  Ilealtli  and  Human  Ser\  ices,  the  House  Com- 
mittee on  \p|)i  opriations  stated: 

I lie  center  concept  might  provide  the 
necessary  framework  and  mechanism  for 
the  kidney-urology  community  to  intensify 
the  res('arch  adxances  to  pre\ent  dialysis  and 
transplant  treatment  for  many  citizens.  The 
committee  r('(|uests  an  e\aluation  of  the 
pro|)osal  to  establish  up  to  six  multidiscip- 
linary, inter-institutional  kidney-urology  cen- 
ters to  he  funded  after  em]3loying  the  usual 
and  customary  processes  of  the  National  In- 
stitutes of  Health  to  insure  the  quality  and 
scic'iitific  merit  of  the  proposals  recei\ed. 

I hose  centei’s  would  he:  hypertension  and 
the  kidney,  ohstructi\'e  and  hereditary  dis- 
eases of  the  urological  system  and  the  kidney, 
nutrition  and  the  kidney,  and  cellular  injury 
and  the  kidney  (House  Report  No.  99-289, 

p.  .1 1 ). 

In  e\aluating  the  centers  concept,  NIH  recognized 
that  Public  Taw  99-158,  the  Health  Research  Extension 
,\ct  of  1985,  ga\  e NIDDK  the  authority  to  "provide  for 
the  dex  elopment  and  substantial  expansion  of  Centers 
for  Research  in  Kidney  and  Urologic  Diseases.” 
riu'reafter,  NIH  proceeded  to  evaluate  the  scientific 
and  potential  benefit  of  establishing  a kidney  and 
ui'ologic  diseases  research  centers  program  within 
NIDDK,  the  Institute  with  primary  responsibility  for 
research  efforts  in  these  fields. 

The  goal  of  such  a centers  program  would  be  the 
reduction  of  the  major  causes  of  kidney  and  urologic 
diseases  by  the  early  1990’s.  The  proposed  program 
w as  to  focus  on  end-stage  renal  disease  (ESRD)  and 
benign  prostatic  hyperplasia  (BPH).  As  the  U.S.  popula- 
tion ages,  both  of  these  diseases  are  increasing  in  fre- 
(luency.  ESRD  and  BPH  have  combined  annual  costs 
in  excess  of  an  estimated  $4  billion,  and  their  costs  are 
increasing  steadily.  Intensification  of  research  on  these 
diseases  through  a centers  mechanism  could  reduce 
by  approximately  20  percent  the  number  of  patients 
entering  the  Federal  ESRD  program  or  requiring 
therapies  for  BPH,  at  an  estimated  sa\ings  of  Si  billion 
annually. 

Current  treatment  approaches  to  ESRD  and  BPH  are 
only  palliatu'e  because  they  deal  solely  wdth  the 


complications  of  already  fully  established  disease 
processes.  For  ESRD,  axailable  therapies  are  kidney 
dialysis  or  transplantation.  For  BPH,  surgical  techniques 
are  used  to  remove  or  pare  glands  that  hax'e  become 
pathologically  enlarged.  In  both  cases,  current  methods 
of  clinical  management  are  expensive  and  do  not  offer 
either  prex'ention  or  cure. 

At  the  same  time,  emerging  research  opportunities 
in  kidney  and  urologic  diseases  offer  considerable 
promise  of  generating  new^  knoxvledge  to  combat  ESRD 
and  BPH  through  strategies  aimed  at  early  diagnosis 
and  prevention.  Each  of  the  areas  in  xvhich  centers 
xx^ere  proposed  w^as  seen  as  offering  compelling 
research  challenges  and  opportunities  that  could  he 
pursued  effectively  through  the  centers  mechanism 
under  consideration. 

NIH  experience  xvith  specialized  research  centers 
suggested  that  the  centers  could  provide  a x-aluahle 
means  of  focusing  investigations  on  a gix'en  topic  or 
disease.  The  proposed  centers  xvere  seen  to  aim  at 
fostering  multidisciplinary  and  interdisciplinary 
research  efforts,  xvhich  xx^ould  complement  the  regular 
research  grant  mechanism  by  attracting  a greatly 
needed  cadre  of  nexv  biomedical  research  inx  estigators 
to  the  kidney  and  urologic  diseases  fields. 

In  evaluating  the  feasibility  and  potential  benefits  of 
establishing  KURC’s,  the  folloxving  xx^ere  considered:  the 
magnitude  of  the  health  problems  such  centers  would 
address,  the  state  of  research  and  treatment,  research 
opportunities  that  centers  might  pursue,  specific 
research  emphasis  of  possible  centers,  expertise  and 
interest  of  potential  center  grant  applicants,  beneficial 
characteristics  of  the  centers  approach,  recommenda- 
tions of  professional  and  x'oluntary  organizations  in  th(^ 
kidney  and  urology  fields,  and  the  referred  authorizing 
legislation  related  to  the  centers  concept. 

Based  on  the  exaluation  of  these  considerations,  then* 
was  sufficient  reason  to  heliex'e  that  the  pn)[)osed  Kl  R( 
program  xvas  scientifically  feasible  and  that  it  would 
contribute  positwely  to  adx  ances  in  nxseaix:h  know  ledge 
and  therapeutic  approaches  relatixe  to  ESRD  and  the 
underlying  mechanisms  and  causes  leading  to  BI’H 

Areas  for  Specific  Resea  ret  h 
Emphasis 

Areas  selected  for  specific  r(xs(!ai'ch  emph.isis  lor 
KURC’s  xx'ere  to  focus  on  the  major  cau.sesol  l .sRDand 
BPH:  hypertension,  diabetes  mellitus,  ohstriK  tixe  and 


hereditary  diseases  of  the  urologic  system  and  the 
kidney,  nutrition  and  nephrotoxins,  immunologic  renal 
disease,  and  renal  failure  resulting  from  cell  injury. 

Centers  Deseription 

Six  KURC’s  were  established  in  September  1987  to 
conduct  biomedical  research.  These  KURC’s  are  located 
at  Brigham  and  Women’s  Hospital,  Boston,  Massachu- 
setts; Research  Foundation  of  the  State  University  of 
New  York,  Syracuse,  New  York;  Northwestern  Univer- 
sity, Chicago,  Illinois;  Vanderbilt  University,  Nashville, 
Tennessee;  University  of  Alabama,  Birmingham,  Ala- 
bama; and  University  of  Michigan,  Ann  Arbor, 
Michigan. 

Brigham  and  Women’s  Hospital  Kidney  and  Urology 
Research  Center  is  a comprehensive,  multi-institutional, 
interdisciplinary  center  where  research  efforts  are 
devoted  to  studies  of  diabetes  mellitus  and  the  kidney 
and  nephrotoxicity/toxic  cell  injury.  Four  other  institu- 
tions, operating  under  a consortium  arrangement  with 
Brigham  and  Women’s  Hospital,  also  participate;  Beth 
Israel  Hospital,  Massachusetts  General  Hospital,  Joslin 
Diabetes  Center,  and  TUfts  New  England  Medical 
Center.  Dr.  Barry  M.  Brenner  serves  as  center 
director. 

The  Research  Foundation  of  the  State  University  of 
New  York  at  Syracuse  Kidney  and  Urology  Research 
Center  focuses  its  research  efforts  on  defining  the 
pathogenetic  mechanisms  of  vesical,  ureteral,  and  renal 
dysfunctions  in  obstructive  uropathy  through  biochem- 
ical, morphologic,  and  functional  studies.  Research 
activities  are  conducted  at  three  different  institutions: 
SUNY  at  Syracuse,  University  of  Michigan  at  Ann  Arbor, 
and  University  of  Pennsylvania  at  Philadelphia.  Dr. 
Ahmad  Elbadawi,  at  SUNY,  serves  as  center  director. 

The  Northwestern  University  Kidney  and  Urology 
Research  Center  concentrates  its  research  efforts  on 
the  study  of  cellular  and  chemical  aspects  of  BPH.  The 
basic  thrust  of  this  center  is  to  elucidate  the  mecha- 
nisms responsible  for  BPH,  utilizing  in  vivo  and  in  vitro 
models.  Dr.  John  T.  Grayhack  serves  as  center  director. 


The  Vanderbilt  University  Kidney  and  Urology 
Center’s  main  objective  is  to  study  the  cellular  basis 
of  renal  immune  injury  to  define  the  basic  putative 
mechanisms  resulting  in  progressive  glomerular  sclero- 
sis. Dr.  Harry  R.  Jacobson  serves  as  center  director. 

The  University  of  Alabama  Kidney  and  Urology 
Research  Center  conducts  basic  and  clinical  research 
studies  on  the  mechanisms  and  consequences  of  renal 
disturbances  associated  with  or  stemming  from  renal 
hypertension.  The  underlying  theme  of  this  center  is 
that  essential  hypertension  is  secondary  to  a primary 
renal  disturbance  that  leaves  the  kidney  with  an 
impaired  capacity  to  adjust  sodium  excretion  to  intake 
in  the  normotensive  state.  Dr.  Robert  G.  Luke  serves 
as  center  director. 

The  University  of  Michigan  at  Ann  Arbor  Kidney  and 
Urology  Research  Center’s  goal  is  to  bring  together  the 
varied  expertise  and  approaches  of  senior  scientists 
working  primarily  outside  the  renal  area  to  interact 
with  individuals  with  a nephrology  background  and 
to  focus  such  integrated  expertise  on  mechanisms  of 
glomerular  injury  and,  in  particular,  on  the  sequence 
of  events  leading  from  initial  immune-  or  nonimmune- 
mediated  glomerular  injury  to  sclerosis  of  the  glo- 
merulus and  on  how  renal  tubules  are  damaged  by 
immunologic  and  inflammatory  mediators.  Dr.  Richard 
L.  Tannen  serves  as  center  director. 

Summary 

Public  Law  99-158,  tire  Health  Research  Extension  Act 
of  1985,  gave  NIDDK  the  authority  to  provide  for  the 
development  and  substantial  expansion  of  centers  for 
research  in  kidney  and  urologic  diseases.  NIDDK, 
through  its  DKUH,  opened  a national  competition  to 
establish  a limited  number  of  KURC’s  to  investigate  the 
epidemiology,  causes,  prev^ention,  and  treatment  of 
kidney  and  urinary  tract  disorders.  Six  centers  that 
demonstrated  significant  potential  for  successful 
research  were  established  in  September  1987  and  are 
activ^ely  pursuing  studies  toward  achiev^ement  of  tbe 
goal  of  prev'enting,  reducing,  or  eliminating  the  major 
causes  of  specific  kidney  and  urologic  diseases  by  tbe 
early  1990’s. 
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